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LDC Report Date: June 17, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level lll

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3130

Sample Identification

EB-12-5/8/03
MW-22-1
MW-22-2
MW-22-3
MW-22-4
MW-22-5
MW-22-1MS
MW-22-1MSD
MW-22-1DUP
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Introduction
This data review covers 8 water samples listed on the cover shest including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, Iron, Magnesium, Potassium,
and Sodium.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (February 1994) as there are
no current guidelines for the methods stated above.
A table summarizing all data qualification flags is provided at the end of this report.
Flags are classified as P (protocol) or A (advisory} to indicate whether the flag is due
to a laboratory deviation from specified protocols or is of technical advisory nature.
Blanks are summarized in Section llI.
Field duplicates are summarized in Section XllI.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P [ndicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
gualification was not required.
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I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met with the following exceptions:

Lab.
Date Reference/ID Analyte %R (Limits) Associated Samples Flag AorP

5/13/03 CCV (12:27) Arsenic 113.2 (80-110} | EB-12-5/8/03 J (all detects) P
Mw-22-1

5/13/03 CCV [13:42) Arsenic 111.2 (90-110) | Mw-22-2 J (all detects) P
MwW-22-3
Mw-224
Mw-22-5

lll. Blanks

Method blanks were reviewed for each matrix as applicable.

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis
of each analyte. No contaminant concentrations were found in the initial, continuing and
preparation blanks with the following exceptions:

Maximum
Method Blank ID Analyte Concentration Assoclated Samples
PB {prep blank) Calcium 117 ug/L All samples in SDG 03-3130
Potassium 64.7 ug/L
Sodium 1040 ug/L
ICB/CCB Calcium 227.84 ug/L All samples in SDG 03-3130
Iron 19.77 ug/L
Magnesium 25.97 ug/L
Potassium 115.69 ug/L
Sodium 1314.67 ug/L
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Sample concentrations were compared to the maximum contaminant concentrations
detected in the ICB/CCB/PBs. The sample concentrations were either not detected or
were significantly greater ( >5X blank contaminants) than the concentrations found in
the associated method blanks with the following exceptions:

Reported Maodified Final

Sample Analyte Concentration Concentration
EB-12-5/8/03 Iron 31.4 ug/L 31.4U ug/L
Magnesium 20.7 ug/L 20.7U ug/L
Potassium 93.5 ug/L 93.5U ug/L
Sodium 1240 ug/L 1240U ug/L
Mw-22-2 Iron 81.3 ug/L 81.3U ug/L
Mw-22-4 Iron £3.8 ug/L 53.8U ug/L
MW-225 Iron 57.5 ug/L 57.5U ug/L

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

{All samples in SDG 03-3130)

Splke ID
(Assoclated MS (%R) MSD (%R) RPD
Samples) Analyte (Lirmnits) (Limlts) (LImits) Flag AorP
MW-221 MS/MSD Magnesium 147 (75-125) J {(all detects) A

VI. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.
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VI, Internal Standards (ICP-MS)
ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC
Raw data were not reviewed for this SDG.
X. ICP Serial Dilution

Although [CP serial dilution analysis was not required by the method, it was performed
by the laboratory. The analysis criteria were met with the following exceptions:

Diluted Sample Analyte %D (LImlts) Assoclated Samples Flag AorpP
Mw-22-1L Magnesium 10.8 (=10} All samples in SDG 03-3130 J (all detects) A
Potassium 11.5 (=10) J {all detects)

Xi. Sample Result Verification

Raw data were not reviewed for this SDG.

Xll. Overall Assessment of Data

Data flags have been summarized at the end of this report.
Xlll. Field Duplicates

No field duplicates were identified in this SDG.

XIV. Field Blanks

Sample EB-12-5/8/03 was identified as an equipment blank. No metal contaminants were
found in this blank with the following exceptions:

Equipment Blank ID Analyte Concentration {(ug/L)
EB-12-5/8/03 Iron 31.4
Magnesium 20.7
Potassium 93.5
Sodium 1240
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NASA JPL
Metals - Data Qualification Summary - SDG 03-3130

SDG Sample Analyte Flag AorP Reason
03-3130 EB-12-5/8/03 Arsenic J (all detects) P Calibration vetification
MW-22-1 (%R)
Mw-22-2
Mw-22-3
Mw-224
Mw-225
03-3130 EB-12-5/8/03 Magnesium J (all detects) A Matrix spike/Matrix spike
Mw-22-1 duplicates (%R)
Mw-22-2
MwW-22-3
Mw-224
Mw-22-5
03-3130 EB-12-5/8/03 Magnesium J (all detects) A ICP serial dilution (%D)
Mw-22-1 Potassium J (all detects)
Mw-22-2
Mw-22-3
MW-22-4
MW-22-5
NASA JPL
Metals - Laboratory Blank Data Qualification Summary - SDG 03-3130
Modified Final
SDG Sample Analyte Concentration AorP
033130 EB-12-5/8/03 Iron 31.4U ug/L A
Magnesium 20.7U ug/L
Potassium 93.5U ug/L
Sodium 1240U ug/L
03-3130 MwW-22-2 I[ron 81.3U ug/L A
033130 Mw-224 Iron 53.8U ug/L A
03-3130 Mw-225 fron 57.5U ug/L A
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/08/2003
Project 1D: JPL GW Mon-2Q03 Service ID: 13130 Collected by:
Lab Sample ID: 03-3130-1 Received Date: 05/08/2003
Sample ID: EB-12-5/8/03 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 pg/L 5 <5 u F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2  4g/L 200 <200 U P 03M1452L  05/12/03 05/12/03 1 200.7
IRON 7439-80-6 g/l 50 314lA B P © 03M1452L 05/12/03 05/12/03 1  200.7
MAGNESIUM  7439-95-4 g/l 100 20.7 j ‘B P 03M1452L 05/12/03 o05/12/03 1 200.7
POTASSIUM  7440-08-7 ,g/L 400 93.5 Is »p 03M1452L,  05/12/03 05/12/03 1 200.7
50DIUM 7440-23-5 g/l 2000 1240 B P 03M1452L 05/12/03 05/12/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL} or CRDL D-Date: Digestion Date; A-Date: Analysis Date; DF': Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution diflerence out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

K\\ a7
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/08/2003
Project ID: JPL GW Mon-2Q03 Service ID: 33130 Collected by:

Lab Sample ID: 03-3130-2 Received Date: 05/08/2003
Sample ID: MW-22-1 Sample Matrix Water Moisture %: -

Sample Type: Field Sample

Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 ug/L - 5 <5 U F 03M1458E 05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 ,g/L 200 108000 P 03M1452L 05/12/08 05/12/03 1 200.7
IRON 7439-89-6 g/l 50 115 P 03M1452L 05/12/03 05/12/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 39100 j P 03M1452L 05/12/03 05/12/03 1 200.7
POTASSIUM  7440-08-7 ,g/L 400 3110 P 03M1452L 05/12/03 05/12/03 1 200.7
SODIUM 7440-23-5 g/l 2000 307060 P 03M1452L 05/12/03 05/12/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/08/2003
Project ID: JPL GW Mon-2Q03 Service ID: 33130 Collected by:
Lab Sample ID: 03-3130-3 Received Date: 05/08/2003
Sample ID: MW-22.2 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Eternent Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 Lg/L 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2  Lg/L 200 35000 P 03M1452L  05/12/03 0571203 1 200.7
TRON 7439-89-6 g/l 50 81.3 [/l P 03M1452L 05/12/03 05/12/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 16800 j P 03M1452L  05/12/03 05/12/03 1 200.7
POTASSTUM  7440-09-7 4g/L 400 2360 j P 03M1452L 05/12/03 05/12/03 1 200.7
SODIUM 7440-23-5 g/l 2000 30400 P 03M1452L  05/12/03 05/12/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected i applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control
W - Post digestion spike for GFAA out of control

M Qualifier: P - ICP

A -FLAA

APCL Data Highway toc GEOFON, Inc.
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A-Date: Analysis Date;

DF': Dilution Factor

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
* _ Duplicate analysis out of control

E - Serial dilution difference cut of control
CV - Cold Vapor

[
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Applied P & Ch Laboratery
Metal Analysis Results

Client Name: GEQOFON, Inc. Project No: 04-4428.10 Collection Date: 05/08/2003
Project ID: IPL GW Mon-2Q03 Service ID: 33130 Collected by:
Lab Sample ID: 03-3130-4 Received Date: 05/08/2003
Sample ID: MW-22-3 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 ,g/L 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2  4g/L = 200 29500 P 03M1452L 05/12/03 05/12/03 1 200.7
IRON 7439-89-6 g/l 50 130 P 03M1452L 05/12/03 05/12/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 14500 3 P 03M1452I.  05/12/03 05/12/03 1 200.7
POTASSIUM  7440-08-7 g/l 400 2360 T P 03M1452L  05/12/03 05/12{/03 1 200.7
SODIUM 7440-23-5 pgfL 2000 36800 P 03Mi452E 05/12/03 05/12/03 1 200.7

Not Detected js shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;  A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * . Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

u\@\(m
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name;: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/08/2003
Project ID: JPL GW Mon-2Q03 Service ID: 33130 Collected by:

Lab Sample ID: 03-3130-5 Received Date: 05/08/2003
Sample ID: MW-22-4 Sample Matrix Water Moisture %: -

Sample Type: Field Sample

Element Name  CAS No Unit RL Result c M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1458E 05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 29400 P 03M1452L 05/12/03 05/12/03 1 200.7
IRON 7439-89-6 g/l 50 53.8 f/( P 03M1452L  05/12/03 05/12/03 1 200.7
MAGNESIUM  7439-95.4 ,g/L 100 8450 j P 03M1452L 05/12/03 05/12/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 1700 j P 03M1452L  05/12/03 05/12/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 26900 P 03M1452L.  05/12/03 05/12/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL} or CRDL. D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL}, but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serjal dilution difference out of control
M Qualifier: P - ICP A -FLAA F - GFAA CV - Cold Vapor

\™
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Client Name: GEOQOFON, Inc.

Project ID: JPL GW Mon-2Q03

Applied P & Ch Laboratory
Metal Analysis Results

Project No: 04-4428.10
Service ID: 33130

Collection Date: 05/08/2003
Collected by:

Lab Sample ID: 03-3130-6 Received Date: 05/08/2003
Sample ID: MW-22-5 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No  Unit RL Result cC M Q@ Batch D-Date A-Date DF Method
ARSENIC © 7440-38-2 g/l 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 4580 P 03M1452L  05/12/03 05/12/03 1 200.7
IRON 7439-89-6 g/l 50 57.9 [/L P 03M1452L.  05/12/03 05/12/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 625 J P 03M1452L 05/12/03 05/12/03 1 200.7
POTASSIUM 7440-09-7 ug/L 400 1130 J P 03M1452L 05/12/03 05/12/03 1 200.7
SODIUM 7440-23-5 g/l 2000 70200 F 03M1452L  05/12/03 05/12/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date; Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A - FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway te GEQFON, Inc.
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A-Date: Analysis_Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
* _ Duplicate analysis out of control
E - Serial dilution diflerence out of control

CV - Cold Vapor
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LDC #:__1041404 VALIDATION COMPLETENESS WORKSHEET Date: Q f‘fZ[f’?

SDG #:__03-3130 Level Il| Page: {_of _l_
Laboratory: Applied P & Ch Laboratory Reviewer:

2nd Reviewer:%
METHOD: Metals {EPA Method 200.7 & 200.9)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. | Technical holding times & Sampling dates: & I £lo>
Il.__ [ Calibration 9”
ll. | Blanks Sw
IV. | ICP Interference Check Sample (ICS) Analysis A—
V. | Matrix Spike Analysis 5\\/
VI. | Duplicate Sample Analysis .A-
Vil. | Laboratory Control Samples (LCS) A Les / Le s
Vill._| Internal Standard (ICP-MS) A - Whdopa
IX. | Furnace Atomic Absorption QC "¥ PL‘) A L-: fa. y\,,:f' r)—l/uﬁ.m»-aﬁ.i
X._|icP serial Dilution A F
XI. | Sample Result Verification N
Xll. | Overall Assessment of Data A'
XN. | Field Duplicates I\/
xIV. | Field Blanks sw | Bhz)
7
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 EB-12-5/8/03 11 21 31
2 MW-22-1 12 22 32
3 MW-22-2 13 23 33
4 MW-22-3 14 24 34
5 MWwW-22-4 i5 25 35
6 MW-22-5 16 25 36
7 MW-22-1MS 17 27 37
8 | Mw-22-1MSD 18 28 38
9 v Dup 19 29 38
10 | b 20 30 40
Notes:
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LDC #:_ie¢ly 04 VALIDATION FINDINGS WORKSHEET | " Page:_[ of |
SDG #: 03,:}1’;0 Sample Specific Element Reference Reviewer:___[i~

2nd reviewer:_%

All circled elements are applicable to each sample.

— ———————
——— — & ————]

Sample ID| Matri .. - TargetAnalyteList TAL).
|4 A | Al sb, @@ Ba, Be, cd,E3) O, Co. Cu,Fs] Pb, @) M. Hg, Nifid) Se, Ag, @& T, V, Zn, Mo, B, 8, CN', __ __

o 1-9 AL, Sb, As, Bs, Be, Cd, &g, Cr, Co, Cu(Fe) Pb, figMn, Hg, Ni(K: Je, Ag, &)T1, V. Zn, Mo, B, S, ON, _____

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg: Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,, ___ __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fé. Pb, Mg, Mn, Hg, Ni, K Se, Ag, Na, T, V, Zn, Mo, B, Si, ON, _ _

Al b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, ON, _____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, 8i, CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V,Zn, Mo, B, Si, CN, __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, Ti, V, Zn, Mo, B, Si,CN, ___

Al, Sb, As, Bs, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S,CN, __ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN', _ __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, T, V,Zn, Mo, B, SI,CN, __

" it Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, N, T, V, Zn, Mo, B, 8i, CN', __ ___

" . Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', __ ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V,Zn,Mo, B, S, CN, ___ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, _____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, SiL,CN, __

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i. CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,CN, ___ ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, _ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, SLCN, __ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, __"

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, __ __"

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si,CN, ___

Analysls Method

|
IICP _ ll Al b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, 8i, CN', __ _
licp Trace Al Sb, As, Ba, Be, Cd,(Ga) G, Co, Cu, [FS) Pb, 1) Mn, Hg, Ni{K)Se, Ag.(Na) T V, Zn. Mo, B, S, CN. ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, i, CN, __ __

IICP-MS
GFAA Al, b, g;ZBa. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, v, Zn, Mo, B, Si, CN,

Comments:___Mercury by CVAA if performed
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Loc #:_ |24l 4 VALIDATION FINDINGS WORKSHEET
04

SDG #: Field Blanks

METHOD: Trace Metals (EPA SW 846 Methad 6010/7000)

N NA Were field blanks identified in this SDG?
N_N/A Were target analytes detected in the field blanks?

Page: I ol )
Reviewer:__ i _

2nd reviewer,_ @:

Sample: ! Field Blank / Trip Blank / Rinsate /{Oth N {circle one)
Concentration
Analyte Unlts ME )
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NASA JPL
Data Validation Reports
LDC# 10414

Wet Chemistry




LDC Report# 10414A6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: April 17, 2003

LDC Report Date: June 17, 2003

Matrix: Water

Parameters; Wet Chemistry

Validation Level: EPA Level lli

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-2767

Sample ldentification

EB-1-4/17/03
MW-21-1
MW-21-2
Mw-21-3
MW-21-4
MW-21-5
MW-21-1MS
MW-21-1MSD
MW-21-4MS
MW-21-4MSD
MW-21-5MS
MW-21-5MSD
MW-21-5DUP
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Introduction

This data review covers 13 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA Method 160.1 for Total
Dissolved Solids, EPA Method 300.0 for Chloride, Nitrate as Nitrogen, and Sulfate,
EPA Method 314.0 for Perchlorate, EPA SW 846 Method 7196 for Hexavalent
Chromium, EPA SW 846 Method 9040B for pH, and Standard Method 2320B for
Carbonate and Bicarbonate.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (February 1994) as there are
no current guidelines for the methods stated above.

A table summarizing all data qualification is provided at the end of this report. Flags
are classified as P (protocol) or A (advisory} to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.

Blank results are summarized in Section Il

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not reguired.

C:\WPDOCS\GECWJPL\1 0414A6.GE3 2




|. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.
b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable.

{il. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the method blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

V. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) and relative percent differences (RPD} were within QC limits.

VII. Sample Result Verification
Raw data were not reviewed for this SDG.
VIIl. Overall Assessment of Data

Data flags are summarized at the end of this report.

CAWPDOCS\GEO\JPL\10414A6.GE3 3




IX. Field Duplicates
No field duplicates were identified in this SDG.
X. Field Blanks

Sample EB-1-4/17/03 was identified as an equipment blank. No contaminant
concentrations were found in this blank with the following exceptions:

Equlpment Blank ID Analyte Concentratlon
EB-1-4/17/03 pH 6.04 units
Chloride 0.29 mg/L
Nitrate as N 0.079 mg/L.
Sulfate 0.70 mg/L

C\WPDOCS\GEOWPL\10414A6.GE3 4




NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 03-2767

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 03-2767

No Sample Data Qualified in this SDG
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Applied P & Ch Laboratory
Wet Analysis Results for Method SM2320B

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method SM2320B
Project ID:  JPL Service ID: 32767 Collected by:

Component Name: Bicarbonate

CAS No:

Lab ID Sample [D Matrix Coll. Date Rcv Date Anal. Date Batch Unit RL Result Q
03-2767-1 EB-1-4/17/03 Water  04/17/03  04/17/03  04/18/03 03W2446 mg/L 2 <2z U
03-2767-2 MW-21-1 Water ~ 04/17/03  04/17/03  04/18/03 03W2446 mg/L 2 181
03-2767-3 MW-21-2 Water  04/17/03  04/17/03  04/18/03 03W2446 mg/L 2 319
03-2767-4 MW-21-3 Water  04/17/03  04/17/03  04/18/03 03W2446 mg/L 2 286
03-2767-5 MW-21-4 Water  04/17/03  04/17/03  04/18/03 03W2446 mg/L 2 220
03-2767-6 MW-21-5 Water 04/17/03  04/17/03 04/18/03  03W2446 mg/L 2 98.4
03W2446-MB-01 03W2446-MB-01 Water  04/18/03 04/18/03  04/18/03 03W2446 mg/l. 2 <2 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

g
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Applied P & Ch Laboratory
Wet Analysis Results for Method SM2320B

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method SM2320B
Project ID:  JPL Service ID: 32767 Collected by:

Component Name: Carbonate

CAS No:

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
03-2767-1 EB-1-4/17/03  Water  04/17/03 04/17/03 04/18/03 03W2446 mg-CaCOs/L 2 <2 U
03-2767-2 MW-21-1 Water  04/17/03 04/17/03 04/18/03 03W2446 mg-CaCOs/L 2 <2 U
03-2767-3 MW-21-2 Water 04/17/03 04/17/03 04/18/03 03W2446 mg-CaCOs/L 2 <2 U
03-2767-4 MW-21-3 Water 04/17/03 04/17/03 04/18/03 03W2446 mg-CaCOs/L 2 <2 U
03-2767-5 MW-21-4 Water  04/17/03 04/17/03 04/18/03 03W2446 mg-CaCOs/L 2 <2 U
03-2767-6 MW-21-5 Water  04/17/03 04/17/03 04/18/03 03W2446 mg-CaCOs/L 2 <2 U
03W2446-MB-01 03W2446-MB-01 Water 04/18/03 04/18/03 04/18/03 03W2446 mgCaCOz/L 2 <2 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

(A
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Applied P & Ch Laboratory
Wet Analysis Results for Method 9040

Client Name: GEOFON, Inec. Project No: 04-4428.10 Anal. Methed 9040
Project ID:  JPL Service 1D: 32767 Collected by:

Component Name: pH

CAS No: 10-29-7

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Batch -~ Unit RL Result Q
03-2767-1 EB-1-4/17/03 Water 04/17/03 04/17/03  04/17/03 03W2443 pH unit 0.01 6.04
[03-2767-2 MW-21-1 Water  04/17/03 04/17/03  04/17/03 03W2443 pH unit 0.01 6.88
03-2767-3 MW-21-2 Water  04/17/03  04/17/03  04/17/03 03W2443 pH unit 0.01  7.28
03-2767-4 MW-21-3 Water 04/17/03 04/17/03 04/17/03 03W2443- pH unit 0.01  7.44
03-2767-5 MW-21-4 Water 04/17/03  04/17/03 04/17/03 03W2443 pH unit 0.01 7.23
03-2767-6 MW-21-5 Water  04/17/03 04/17/03  04/17/03 03W2443 pH unit 0.0 7.7

03W2443-MB-01 03W2443-MB-01 Water 04/17/03 04/17/03  04/17/03 03W2443 pH unit 0.01  6.85

Noter Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL-(PQL, EQL or CRDL), but greater than MDL.

e
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Applied P & Ch Laboratory
Wet Analysis Results for Method 160.1

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method 160.1
Project ID: JPL Service ID: 32767 Collected by:

Component Name: Solids, Total Disscolved (TDS)

CAS No: 10-33-3

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date Batch Unit RL Result Q
03-2767-1 EB-1-4/17/03 Water  04/17/03  04/17/03  04/21/03 03W2463 mg/L 10 <10 U
03-2767-2 MW-21-1 Water  04/17/03  04/17/03  04/21/03 03W2463 mg/L 10 637
03-2767-3 MW-21-2 Water  04/17/03  04/17/03  04/21/03 03W2463 mg/L 10 755
03-2767-4 MW-21-3 Water  04/17/03  04/17/03  04/21/03 03W2463 mg/L. 10 651
03-2767-5 MW-21-4 Water 04/17/03 04/17/03 04/21/03 03W2463 mg/L 10 413
03-2767-6 MW-21-5 Water  04/17/03  04/17/03  04/21/03 03W2463 mg/L 10 503

03W2463-MB-01 03W2463-MB-01 Water  04/21/03 04/21/03  04/21/03 03W2463 mg/L 10 <10 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL)}, but greater than MDL.

e

APCL Data Highway to GEOFON, Inc.  05/08/2003 10:21 (p4) Nh 32767 File: FORM-1 B97




Applied P & Ch Laboratory

Wet Analysis Results for Method 7196

Client Name: GEOFON, Inc. Project No; 04-4428.10 Anal. Method 7196
Project ID:  JPL Service ID: 32767 Collected by:
Component Name: Chromium (VI)

CAS No: 1333-82-0

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Baich Unit RL Result Q
03-2767-1 EB-1-4/17/03 Water  04/17/03  04/17/03  04/17/03 03W2441 mg/L 001 <001 U
03-2767-2 MW-21-1 Water  04/17/03  04/17/03  04/17/03 03W2441 mg/L 0.01 <001 U
03-2767-3 MW-21-2 Water ~ 04/17/03  04/17/03  04/17/03 03W2441 mg/L 001 <001 U
03-2767-4 MW-21-3 Water  04/17/03  04/17/03  04/17/03 03W2441 mg/L 001 <001 U
03-2767-5 MW-21-4 Water 04/17/03 04/17/03 04/17/03 03W2441 mg/L 001 <001 U
03-2767-6 MW-21-5 ‘Water 04/17/03 04/17/03 04/17/03 03W2441 mg/L 001 <001 U
03W2441-MB-01 03W2441-MB-01 Water  04/17/03  04/17/03  04/17/03 03W2441 mg/L 001 <001 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL {PQL, EQL or CRDL), but greater than MDL.

APCL Data Highway to GEOFON, Inc. 05/08/2003 10:21 (p5)
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Applied P & Ch Laboratory
Wet Analysis Results for Method 314.0

Client Name: GEOQOFON, Inc. Project No: 04-4428.10 Anal. Method 314.0
Project ID:  JPL Service ID: 32767 Collected by:

Component Name: Perchlorate

CAS No:
Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
03-2767-1 EB-1-4/17/03 Water  04/17/03  04/17/03  04/17/03 03W2440 ,g/L 4 <4 U
03-2767-2 MW-21-1 Water  04/17/03  04/17/03  04/17/03 03W2440 ,g/L 4 36 B
03-2767-3 MW-21-2 Water  04/17/03  04/17/03  04/17/03 03W2440 ,g/L 4 29 B
03-2767-4 MW-21-3 Water  04/17/03  04/17/03  04/17/03 03W2440 ,g/L 4 29 B
03-2767-5 MW-21-4 Water  04/17/03  04/17/03  04/17/03 03W2440 ,g/L 4 21 B
03-2767-6 MW-21-5 Water  04/17/03 04/17/03  04/17/03 03W2440 ,g/L 4 27 B
03W2440-MB-01 03W2440-MB-01 Water  04/17/03  04/17/03  04/17/03 03W2440 ,g/L 4 <4 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Neot Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

foe”
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Applied P & Ch Laboratory
Wet Analysis Results for Method 300.0

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method  300.0
Project ID: JPL . Service ID: 32767 Collected by:

Component Name: Chloride

CAS No: 16887-00-6

Lab ID Sample [D Matrix Coll. Date Rcv Date Anal. Date Batch Unit RL Result Q
03-2767-1 EB-1-4/17/03  Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 0.25 0.29
03-2767-2 MW-21-1 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 4 110
03-2767-3 MW-21-2 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 4 127
03-2767-4 MW-21-3 Water  04/17/03  04/17/03  04/17/03 (03W2435 mg/L 4 102
03-2767-5 MW-21-4 Water 04/17/03  04/17/03 04/17/03 03W2435 mg/L 1.6 52.7
03-2767-6 MW-21-5 Water 04/17/03 04/17/03 04/17/03 03W2435 mg/L 1.6 68.5

03W2435-MB-01 03W2435-MB-01 Water 04/17/03 04/17/03  04/17/03 03W2435 mg/L 0.2 <02 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL B
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

fod®
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Applied P & Ch Laboratory
Wet Analysis Results for Method 300.0

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method  300.0
Project ID:  JPL Service ID: 32767 Collected by:

Component Name: Nitrate as N

CAS No: 14797-55-8

Lab ID Sample 1D Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
03-2767-1 EB-1-4/17/03 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 0.05 0.079
03-2767-2 MW-21-1 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 08 132
03-2767-3 MW-21-2 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 08 5.3
03-2767-4 MW-21-3 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 08 8.8
03-2767-5 MW-21-4 Water  04/17/03 04/17/03  04/17/03 03W2435 mg/L 032 7.1
03-2767-6 MW-21-5 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 0.32 6.8

03W2435-MB-01 03W2435-MB-01 Water  04/17/03 04/17/03  04/17/03 03W2435 mg/L 0.04 <004 U

Not Detected is shown as PQL, with dilution and meisture colrrected if applicable.

Note: @ - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

od”
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Applied P & Ch Laboratory
Wet Analysis Results for Method 300.0

Client Name: GEQFON, Inc. Project No: 04-4428.10 Anal. Method  300.0
Project ID:  JPL Service ID: 32767 Collected by:

Component Name: Sulfate

CAS No: 14808-79-8

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
03-2767-1 EB-1-4/17/03  Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 063  0.70
03-2767-2 MW-21-1 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 10 181
03-2767-3 MW-21-2 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 10 144
03-2767-4 MW-21-3 Water - 04/17/03  04/17/03  04/17/03 03W2435 mg/L 10 122
03-2767-5 MW-21-4 Water 04/17/03  04/17/03 04/17/03 03W2435 mg/L 4 65.2
03-2767-6 MW-21-5 Water  04/17/03  04/17/03  04/17/03 03W2435 mg/L 4 103

03W2435-MB-01 03W2435-MB-01 Water  04/17/03 04/17/03  04/17/03 03W2435 mg/L 05 <05 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable,

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), bui greater than MDL.

/M u\\“\(ﬂ
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LDC #:__10414A6 VALIDATION COMPLETENESS WORKSHEET Date:_6/14153
SDG #:__03-2767 Level Il Page._/of |

Laboratory:_ Applied P & Ch Laborafory Reviewer: i
2nd Reviewer:
& Biabemdz :%
Cwbb’“"-‘ ’

METHOD: (Analyte) Alkalintfy (SM2320B), Chloride, Nitrate-N, Sulfate (EPA Method 300.0), Hexavalent Chromium (EPA
SW846 Method 7196), Perchlorate (EPA Method 314.0), pH (EPA SW846 Method 9049«1‘. TDS (EPA Method 160.1)

|2
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: 419 !o}

. Technical holding times

lla. | Initial calibraticn

jlb. | Calibration verification

fIl. Blanks

IV | Matrix Spike/Matrix Spike Duplicates

\' Duplicates

vl. | Laboratory control samples Leg A_f/ﬁv_D
VII. | Sample result verification
VIil. | Overall assessment of data
IX. | Field duplicates
X__| Field hianks TP = |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samplesh._
1 EB-1-4/17/03 11 [MW-21-5MS 21 31
2 MW-21-1 12 |MW-21-5MSD 22 32
3 MW-21-2 13 |MW-21-5DUP 23 33
4 | Mw-21-3 14 yr, 24 34
] MW-21-4 15 25 35
5] MW-21-5 16 26 36
7 MwW-21-1MS 17 27 37
8 MW-21-1MSD 18 28 38
g MW-21-4MS 19 29 39
10 | MW-21-4MSD 20 30 40
Notes:

MIN.wpd




LDC #: LLH_L[_,_(,
SDG #:_ 03— Qé?

All circled methods are applicable to each sample.

VALIDATION FINDINGS WORKSHEET
Sample Specijfic Analysis Reference

Page:_ [ of /

Reviewer: My

2nd reviewer:I

Sample ID / / Parameter /
5
b | 6P F (o )no, £3) o, @N‘ NH, TKN TOC. WMX Z mbw@
p h—§ pH TDS(CDF @ NO, $0, PO, ALK CN' NH, TKN TOC
Y 4_1o | pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR** Q@Q_
v (’1 -+ | pH D F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
Y 13 @H)TDS € F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®™
pH TDS CI F-NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS Gl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR"
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS C! F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**.
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR*
pH TDS Cl F_NO, NO, SO, PO, ALK CN NH, TKN TOC CR*
Comments:

METHODS.6




LDC #:__ =414 Ak VALIDATION FINDINGS WORKSHEET
SDG #:__ 32/ 47 Field Blanks

METHOD: Inorganics, EPA Method Cee by

N N/A Were field blanks identified in this SDG?
N N/A  Were target anlytes detected in the field blanks?

Page:_[_of_/_

Reviewer: @
2nd reviewer:

Sampile: | Field Blank / Trip Blank / Rinsate (circle one) Th
Concentration i
Analyte Units ( w—f/éfL }

Pt (et ) food

3 0.59

7

oy -/ 2017

5"1’1 0.0

Sample: Field Blank / Trip Blank / Rinsate (circle one)

Concentration \
Anaiyte Unlts { ) j

FLDBLK2.8




LDC Report# 10414B6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: April 21, 2003

LDC Report Date: June 17, 2003

Matrix: Water

Parameters; Wet Chemistry

Validation Level: EPA Level lll

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-2809

Sample Identification

DUPE-1-2Q03
EB-2-4/21/03
MW-4-1
MW-4-2
MW-4-3
MW-4-4
MW-4-5
SOURCE-2Q03
MW-4-1DUP
MW-4-2MS
MW-4-2MSD
DUPE-1-2Q03DUP

CAWPDOCS\GEO\JPL\10414B6.GE3 1




Introduction
This data review covers 12 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 160.1 for Total
Dissolved Solids, EPA Method 300.0 for Chloride, Nitrate as Nitrogen, and Sulfate,
EPA Method 314.0 for Perchlorate, EPA SW 846 Method 7196 for Hexavalent
Chromium, EPA SW 846 Method 9040B for pH, and Standard Method 2320B for
Carbonate and Bicarbonate.
The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (February 1994) as there are
no current guidelines for the methods stated above.
A table summarizing all data qualification is provided at the end of this report. Flags
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.
Blank results are summarized in Section .
Field duplicates are summarized in Section IX.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

CAWPDOCS\GEO\WJPL\10414B6.GE3 2




|. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.
b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable.

1}. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the method blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

V. Duplicates

Duplicate (DUP} sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VI, Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

Vil. Sample Result Verification
Raw data were not reviewed for this SDG.
VIIl. Overall Assessment of Data

Data flags are summarized at the end of this report.

CAWPDOCS\GEOWPL\1 0414B6.GES3 3




iIX. Field Duplicates

Samples DUPE-1-2Q03 and MW-4-4 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte DUPE-1-2Q03 MW-4-4 RPD
Bicarbonate 161 mg/l. 147 mg/L g
pH 7.88 units 8.01 units 2
Total dissolved solids 221 mg/L 191 mg/L 15
Chloride 24.2 mg/l. 22.7 mg/L 6
Nitrate as N 1.7 mg/L 1.7 mg/L 0
Sulfate 8.5 mg/L 10.2 mg/L 7

X. Field Blanks

Sample EB-2-4/21/03 was identified as an equipment blank. No contaminant

concentrations were found in this blank with the following exceptions:

Equipment Blank ID Analyte Concentration
EB-2-4/21/03 pH 7.85 units
Chiloride 0.25 mg/L
Nitrate as N 0,078 mg/L
Sulfate 0.73 mg/L

Sample SOURCE-2Q03 was identified as a source blank. No contaminant concentrations

were found in this blank with the following exceptions:

Source Blank ID Analyte Concentration
SOURCE-2Q03 pH €.60 units
Chloride 0.21 mg/L
Nitrate as N 0.075 mg/L
CA\WPDOCS\GEO\WJPL\10414B6.GE3 4




NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 03-2809

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 03-2809

No Sample Data Qualified in this SDG

CAWPDOCS\GEO\WJPL\10414B6.GE3 5




Applied P & Ch Laboratory
Wet Analysis Results for Method SM2320B

Client Name: GEOFQON, Inc. Project No: 04-4428.10 Anal. Method SM2320B
Project ID:  JPL Service ID: 32809 Collected by:
Component Name: Bicarbonate
CAS No:
Lab ID Sample ID Matrix Coll. Date Rcv Date Anmnal. Date Batch Unit RL Resuit Q
03-2809-1 DUPE-1-2Q03  Water  04/21/03  04/21/03  04/24/03 03W2539 mg/L 2 161
03-2809-2 EB-2-4/21/03 Water ~ 04/21/03  04/21/03  04/24/03 03W2539 mg/L 2 <2 U
03-2809-3 MW-4-1 Water  04/21/03  04/21/03  04/24/03 03W2539 mg/L 2 179
03-2809-4 MW-4-2 Water  04/21/03  04/21/03  04/24/03 03W2539 mg/L 2 224
03-2809-5 MW-4-3 Water 04/21/03 04/21/03 04/24/03 03W2539 mg/L 2 197
03-2809-6 MW-4.4 Water  04/21/03  04/21/03  04/24/03 03W2539 mg/L 2 147
03-2809-7 MW-4-5 Water  04/21/03  04/21/03  04/24/03 03W2539 mg/L 2 120
03-2809-8 SOURCE-2Q03  Water  04/21/03 04/21/03  04/24/03 03W2539 mg/lL 2 <2 U
03W2539-MB-01 03W2539-MB-01 Water  04/24/03  04/24/03  04/24/03 03W2539 mg/L 2 <2 U
Not Detected is shown as PQL, with dilution and moisture corrected if applicable.
Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.
(p\\‘A
05/12/2003 10:45 (pt) Rl 32808 File: FORM-1 P2£A566
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Applied P & Ch Laboratory
Wet Analysis Results for Method SM2320B

APCL Data Highway to GEOFON, Inc.

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method SM2320B
Project ID:  JPL Service ID: 32809 Collected by:
Component Name: Carbonate
CAS No:
Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
03-2809-1 DUPE-1-2Q03 ~ Water  04/21/03 04/21/03 04/24/03 03W2539 mg-CaCOs/L 2 <2 U
03-2809-2 EB-2-4/21/03  Water 04/21/03 04/21/03 04/24/03 03W2539 mg-CaCO;/L 2 <2 U
03-2809-3 MW-4-1 Water 04/21/03 04/21/03 . 04/24/03 03W2539 mg-CaCO, /L 2 <2 U
03-2809-4 MW-4-2 Water  04/21/03  04/21/03  04/24/03 03W2539 mg-CaCOs/L 2 <2 U
03-2809-5 MW-4-3 Water  04/21/03 04/21/03 04/24/03 03W2539 mg-CaCOs/L 2 <2 U
03-2809-6 MW-4-4 Water  04/21/03 04/21/03 04/24/03 03W2539 mg-CaCO,/L 2 <2 U
03-2809-7 MW-4-5 Water  04/21/03 04/21/03  04/24/03 03W2539 mg-CaCOs/L 2 10.2

. 03-2809-8 SOURCE-2Q03  Water 04/21/03 04/21/03 04/24/03 03W2539 mg-CaCO;/L 2 <2 U
03W2539-MB-01 03W2539-MB-01 Water 04/24/03 04/24/03 04/24/03 03W2539 mg-CaCOs/L 2 <2 U
Not Detected is shown as PQL, with dilation and moisture corrected if applicable.
Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL

B - Less than RL (PQL, EQL or CRDL), but greater than MDL.
/V@\\q-\
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Applied P & Ch Lakoratory
Wet Analysis Results for Method 9040B

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method  9040B
Project ID:  JPL . Service ID: 32809 Collected by:

Component Name: pH

CAS NO:. 10-29-7

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
03-2809-1 DUPE-1-2Q03 Water  04/21/03 04,/21/03 04/21/03 03W2477 pH unit 0.01 7.88
03-2809-2 EB-2-4/21/03  Water 04/21/03 04/21/03  04/21/03 03W2477 pH unit 0.01 7.85
03-2809-3 MW-4-1 Water 04/21/03 04/21/03 04/21/03 03W2477 pH unit 0.01 7.28
03-2809-4 MW-4-2 Water  04/21/03 04/21/03  04/21/03 03W2477 pH unit 0.01 7.08
03-2809-5 MW-4-3 Water  04/21/03 04/21/03  04/21/03 03W2477 pH unit 0.01 7.58
03-2809-6 MW-4-4 Water 04/21/03 04/21/03  04/21/03 03W2477 pH unit 0.01 8.01
03-2809-7 MW-4-5 Water  04/21/03 04/21/03  04/21/03 03W2477 pH unit 0.01  8.47
03-2809-8 SOURCE-2Q03 Water 04/21/03 04/21/03 04/21/03 03W2477 pH unit 0.01 6.60

03W2477-MB-01  03W2477-MB-01 Water 04/21/03  04/21/03 04/21/03 03W2477 pH unit 0.01 6.86

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

/‘/(a\\“’\m
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Wet Analysis Results for Method 160.1 -

Applied P & Ch Laboratory

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method 160.1

Project ID:  JPL ' Service ID: 32809 Collected by:

Component Name: Solids, Total Dissolved (TDS)

CAS No: 10-33-3

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date Batch Unit RL Result Q
03-2809-1 DUPE-1-2Q03  Water  04/21/03  04/21/03  04/22/03 03W2500 mg/L 10 221
03-2809-2 EB-2-4/21/03 Water  04/21/03 04/21/03  04/22/03 03W2500 mg/L 10 <10 U
03-2809-3 MW-4-1 Water  04/21/03  04/21/03  04/22/03 03W2500 mg/L 10 244
03-2809-4 MW-4-2 Water  04/21/03 04/21/03  04/22/03 03W2500 mg/L 10 587
03-2809-5 MW-4-3 Water  04/21/03  04/21/03  04/22/03 D03W2500 mg/L 10 226
03-2809-6 MW-4-4 Water  04/21/03  04/21/03  04/22/03 03W2500 mg/L 10 191
03-2809-7 MW-4-5 Water  04/21/03  04/21/03  04/22/03 03W2500 mg/L 10 133
03-2809-8 SOURCE-2Q03  Water  04/21/03  04/21/03  04/22/03 03W2500 mg/L 10 <10 U
03W2500-MB-01 03W2500-MB-01 Water  04/22/03 04/22/03  04/22/03 03W2500 mg/L 10 <10 U

Not Detected 1s shown as PQL, with dilation and moisture corrected if applicable.

Note: Q - Quaelifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

APCL Data Highway to GEOFON, Inc.

05/12/2003 10:45 (p4)
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Applied P & Ch Laboratory
Wet Analysis Results for Method 7196

Client Name: GEOQOFON, Inc. Project No: 04-4428.10 Anal. Method 7196
Project ID:  JPL ) Service ID: 32809 Collected by:

Component Name: Chromium (VI)

CAS No:- 1333-82-0
Lab ID Sample ID Matrix Coll. Date Rev Date Anal. Date  Batch Unit RL Result Q
03-2809-1 DUPE-1-2Q03  Water  04/21/03 04/21/03  04/21/03 03W2476 mg/L 001 <001 U
03-2809-2 EB-2-4/21/03 Water  04/21/03 04/21/03  04/21/03 03W2476 mg/L 001 <001 U
03-2809-3 MW-4-1 Water  04/21/03  04/21/03  04/21/03 03W2476 mg/L 0.01 <001 U
03-2809-4 MW-4-2 Water  04/21/03  04/21/03  04/21/03 03W2476 mg/L 0.01 <001 U
03-2809-5 MW-4-3 Water  04/21/03  04/21/03  04/21/03 03W2476 mg/L 0.01 <001 U
03-2809-6 MW-4-4 Water  04/21/03 04/21/03  04/21/03 03W2476 mg/L 001 <001 U
03-2809-7 MW-4-5 Water  04/21/03 04/21/03  04/21/03 03W2476 mg/L 001 <001 U
03-2809-8 SOURCE-2Q03  Water  04/21/03 04/21/03  04/21/03 03W2476 mg/L 001 <001 U

U

03W2476-MB-01 03W2476-MB-01 Water 04/21/03 04/21/03 04/21/03 03W2476 mg/L 001 <001

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: @ - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL {(PQL, EQL or CRDL), but greater than MDL.

e
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Applied P & Ch Laboratory
Wet Analysis Results for Method 314.0

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method  314.0

Project ID:  JPL Service ID: 32809 Collected by:

Component Name: Perchlorate

CAS No: -

Lab ID Sample [D Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
03-2809-1 DUPE-1-2Q03  Water  04/21/03 04/21/03  04/22/03 03W2496 ,g/L 4 <4 U
03-2809-2 EB-2-4/21/03 Water  04/21/03  04/21/03  04/22/03 03W2496 ,g/L 4 <d U
03-2809-3 MW-4-1 Water  04/21/03  04/21/03  04/22/03 03W2496 ,g/L 4 <a U
03-2809-4 MW-4-2 Water  04/21/03  04/21/03  04/22/03 03W2496 ,g/L 4 6.6
03-2809-5 MW-4-3 Water  04/21/03  04/21/03  04/22/03 03W2496 ,g/L 4 <4 U
03-2809-6 MW-4-4 Water  04/21/03  04/21/03  04/22/03 03W2496 ,g/L 4 <4 U
03-2809-7 MW-4-5 Water  04/21/03  04/21/03  04/22/03 03W2496 ,g/L 4 <4 U
03-2809-8 SOURCE-2Q03  Water  04/21/03 04/21/03  04/22/03 03W2496 ,g/L 4 <4 U
03W2496-MB-01 03W2496-MB-01 Water 04/22/03 04/22/03 04/22/03 03W2496 ugfl 4 <4 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.

Qualifier: U - Not Detected or less than MDL

B - Less than RL (PQL, EQL or CRDL), but greater than MDL.
05/12/2003 10:45 (p6) N 32809 File: FORM-1 PaeH7 1
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Applie:d P & Ch Laboratory
Wet Analysis Results for Method 300.0

Client Name: GEOQFON, Inc. Project No: 04-4428.10 Anal. Method  300.0
Project ID:  JPL Service ID: 32809 Collected by:

Component Name: Chloride Cl1™

CAS No: 16887-p0-6
Lab ID Sample ID Matrix Coll. Date Rcv Date Anal Date  Batch Unit RL Result Q
03-2809-1 DUPE1-2Q03  Water  04/21/03 04/21/03  04/22/03 03W2479 mg/L 0.5  24.2
03-2809-2 EB-2-4/21/03  Water 04/21/03 04/21/03 04/22/03 03W2479 mg/L 025 025 B
03-2809-3 MW-4-1 Water 04/21/03 04/21/03 04/22/03 03W2479 mg/L 0.4 18.8
03-2809-4 MW-4-2 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 4 954
03-2809-5 MW-4-3 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 0.8 274
03-2809-6 MW-4-4 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 0.8  22.7
03-2809-7 MW-4-5 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 0.8 225
03-2809-8 SOURCE-2Q03  Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 025 0.21 B
<02 U

03W2479-MB-01 03W2479-MB-01 Water  04/22/03 04/22/03  04/22/03 03W2479 mg/L 0.2

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), buf greater than MDT..

fad®”
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‘ Applied P & Ch Laboratory .
"Wet Analysis Results for Method 300.0

Client Name: GEOFON, Inc. Project No: 04-4428.10 Amnal. Method  300.0
Project ID:  IPL Service ID: 32809 Collected by:

Component Name: Nitrate as N

CAS No: 14797-55-8
Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date Batch Unit RL Result
03-2809-1 DUPE-1-2Q03  Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 0.1 1.7
03-2809-2 EB-2-4/21/03 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 0.05 0.078
03-2809-3 MW-4-1" Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 0.08 1.5
03-2809-4 - MW-4-2 ‘Water  04/21/03  04/21/03  04/22/03 03W2479 wmg/L 0.8  10.0
03-2809-5 MW-4-3 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 0.6 0.24
03-2809-6 MW-4-4 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 016 1.7
03-2809-7 MW-4-5 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 0.16 0.20
03-2809-8 SOURCE-2Q03  Water  04/21/03 04/21/03  04/22/03 03W2479 mg/L 0.05 0.075
<0.04

03W2479-MB-01 03W2479-MB-01 Water  04/22/03 04/22/03  04/22/03 03W2479 mg/L 0.04

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

f u\\ém
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Applied P & Ch Laboratory

Wet Analysis Results for Method 300.0

Client Name: GEOFON, Inc. Project No: 04-4428.10 Anal. Method 300.0
Project ID: JPL Service ID: 32809 ' Collected by:
Component Name: Sulfate SO,
CAS No: 14808-79-8
Lab ID Sample ID Matrix Coll. Date Rev Date Anal. Date Batch Unit RL Result Q
03-2809-1 DUPE-1-2Q03  Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 13 9.5

- 03-2809-2 EB-2-4/21/03 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 063 0.73
03-2809-3 MW-4-1 Water 04/21/03 04/21/03 04/22/03 03W2479 mg/L 1 40.7
03-2809-4 MW-4-2 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 10 124
03-2809-5 MW-4-3 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 2.3
03-2809-6 MW-d-4 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 10.2
03-2809-7 MW-4-5 Water  04/21/03  04/21/03  04/22/03 03W2479 mg/L 8.2
03-2809-8 SOURCE-2Q03  Water  04/21/03 04/21/03  04/22/03 03W2479 mg/L 0.63 <063 U
03W2479-MB-01 03W2479-MB-01 Water  04/22/03  04/22/03  04/22/03 03W2479 mg/L 05 <05 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
B - Less than RL (PQL, EQL or CRDL), but greater than MDL.

APCL Data Highway to GEOFON, Inc. 05/12/2003 10:45 (p9)
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LDC #_ 10414B6 VALIDATION COMPLETENESS WORKSHEET Date: &/ tbi??

SDG #.__03-2809 Level I Page:_| of _}_
Laboratory: Applied P & Ch Laboratory . Reviewer._w\y
2nd Reviewer:_/—
Bresdmeti , Caboile g

METHOD: {Analyte)_Alkalinity (SM2320B), Chloride, Nitrate-N, Sulfate (EPA Method 300.0), Hexavalent Chromium (EPA
SW846 Method 7196), Perchlorate (EPA Method 314.0), pH (EPA SW846 Method 904% TDS (EPA Method 160.1)

|3
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: 4 ’J-Ija’)

1. Technical holding times

Jla. | Initial calibration

llb. | Calibration verification

Mli. Blanks

IV | Matrix Spike/Matrix Spike Duplicates

2 H@lfwsn b TS hew oty 05“7}”{?

z ?.:?‘3’?—‘"3?‘3? B Ze-

\'4 Duplicates
V1. | Laboratory contral samples L "’5/ Leod
VIl. { Sample resuit verification
VIIl._| Overall assessment of data A’
X, | Field duplicates g W (b
x| Eield hiagks Sw TR= 2>, SR=%
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not providedfapplicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: b&‘
1 V] DUPE-1-2Q03 11 |MW-4-2MSD 21 31
2 | EB24r21/03 12_| pupe ~|- 21003 DWP | 22 32
3 | Mw4-1 13 {HB 23 33
4 Imwa-2 14 24 34
5 MN-4-3 15 25 35
6 Y mw-a-4 16 26 36
7 MW-4-5 17 27 37
8 SOURCE-2Q03 18 28 38
9 MW-4-1DUP 19 29 38
10 | MW4-2MS 20 30 40
Notes:

10414B6W .wpd




LDC #:_ [o¢]4-BE

SDG #:_03- * Z

All circled methods are applicable {o each sample.

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page: {of [

Reviewer: My

2nd reviewer: é o

Sampie D

Parameter
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Loc #:_[oY4l¢BE VALIDATION FINDINGS WORKSHEET Page:_| of |
‘ W

SDG #:__$3- 287 Field Duplicates dReviewe,-: M
2nd reviewer:
bee (oS :Z

METHOD: Inorganics, Method

Y)N N/A were field duplicate pairs identified in this SDG?
N N/A Were target analytes detected in the field duplicate pairs?

Concentration ( V‘ﬁ’/,( )
] RPD {Limit) Difference (Limit) Qualifier
. Analyte l [7
Bicochenite 6 ) [#] 1
b (uart) ).£¢ 8o | 2
Tos 22 (7). s
o >4y 22,1 6
7
oy -N___ kg 9 2
7 7
Concentration ( Wu_ }
(9 RPD (Limit) Difference (Limit) Qualifier
Analyte ,
59 L.L ‘7\5’ {o, >~ 7
: f
Concentration ( )
RPD (Limit) Difference (Limit) Qualifier
Analyte
Concentration ) _
RPD (Limit) Difference {Limit) Qualifier
Analyte

- mirma BnA RIECERPNCF DOC




LDC #:
SDG #:

METHOD: Inorganics, EPA Method

N N/A
N N/A

joif) ol B
Y

Fieid Blanks

Were field blanks identified in this SDG?
Were target anlytes detected in the fiel¢ blanks?

VALIDATION FINDINGS WORKSHEET

Page:_ fof /_

Reviewer:  fYn
2nd reviewer:

Sample: 2 Field Blank / Trip Blank / Rinsate (circle one) &R
Concentration
Analvte Units { M9/ 1)
(e 0385
MOy — P\/ 9o
Soy 013
7 -
|
Sample: Field Blank / Trip Blank / Rinsate (circle one) Y 3

Concantration

Anaiyte Units (r470) |
P (unit?) £.6°
Ce. 7, 1—”
"N 9.0 75

FLDBLK2.6
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D C
Geofon, Inc. August 4, 2003
22632 Golden Springs Drive, Suite 270
Diamond Bar, CA 91765
ATTN: Mr. Leo Williamson

l LABORATORY DATA CONSULTANTS, INC.
ALY 7750 EI Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

SUBJECT: NASA JPL, DO #01, Data Validation
Dear Mr. Williamson,

Enclosed are the final validation reports for the fractions listed below. These SDGs
were received on July 23, 2003. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 10609:

SDG # Fraction

03-3391, 03-3414, Volatiles, 1,4-Dioxane, Metals, Wet Chemistry
03-3444, 03-3485,

03-3484

The data validation was performed under EPA Level lll guidelines. The analyses
were validated using the following documents, as applicable to each method:

° USEPA, Contract Laboratory Program National Functional Guidelines
for Organic Data Review, October 1999

. USEPA, Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review, February 1994

® EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste,
update 1, July 1992; update llA, August 1993; update Il, September
1994; update 1IB, January 1995; update Ill, December 1996

Please feel free to contact us if you have any questions.

Sincerely,

= W

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGINVGeofon\JPLV10609COV.wpd
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NASA JPL
Data Validation Reports
LDC# 10609

Volatiles




LDC Report# 10609A1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: May 27, 2003

LDC Report Date: July 29, 2003

Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level lll

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3391

Sample Identification

MW-13
MW-16
TB-14-5/27/03

CAWPDOCS\GEOWJPL\10609A1.GE3 1




Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A table summarizing all data qualification is provided at the end of this report. Flags
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J [ndicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None [ndicates the data was not significantly impacted by the finding, therefore
qualification was not required.

CAWPDOCS\GEO\WJPL\10609A1,GE3 2




I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

I1l. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for
selected compounds.

A curve fit, based on the initial calibration, was established for quantitation for selected
compounds. The coefficient of determination () was greater than or equal to 0.990 .

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
All of the continuing calibration percent differences (%D) between the initial calibration

RRF and the continuing calibration RRF were less than or equal to 30.0% with the
following exceptions.

Date Compound %D Associated Samples Flag AorP
5/29/03 Methylene chioride 30.07 All samples in SDG J (all detects) P
03-3391 UJ (all non-detects)
V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks with the following exceptions:

Analysls Compound
Method Blank ID Date TIC (RT In minutes) Concentration Assoclated Samples
03G2684-MB-01 5/29/03 Methylene chloride 5.9 ug/L All samples in SDG 03-3391

CAWPDOGS\GEO\WJPLA10609A1.GE3 3




Sample concentrations were compared to concentrations detected in the method blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found
in the associated method blanks with the following exceptions:

Compound Reported Modified Flnal

Sample TIC (RT In minutes) Concentratlon Concentratlon
MW-13 Methylene chloride 5.3 ug/L 5.3U ug/L
Mw-16 Methylene chlcride 2.8 ug/L 2.8U ug/L
TB-14-5/27/03 Methylene chloride 6.1 ug/L 6.1U ug/L

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

VIl. Matrix Spike/Matrix Spike Duplicates

Although matrix spike (MS) and matrix spike duplicate (MSD) samples were not required
by the method, MS and MSD samples were reported by the laboratory. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
Xi. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation and CRQLs

Raw data were not reviewed for this SDG.

C\WPDOCS\GEOWPL\1 0609A1.GE3 4




XIll. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

Data flags have been summarized at the end of the report.
XVI. Field Duplicates

No field duplicates were identified in this SDG.

XVII. Field Blanks

Sample TB-14-5/27/03 was identified as a trip blank. No volatile contaminants were found
in this blank with the following exceptions:

Trip Blank ID Compound Concentration (ug/L)
TB-14-5/27/03 Methylene chloride 6.1
4-Methyl-2-pentanone 5

CAWPDOCS\GEOVWJPL\10809A1.GE3 5




NASA JPL

Volatiles - Data Qualification Summary - SDG 03-3391

SDG Sample

Compound

Flag

AorP

Reason

03-3391 MW-13
MW-16

TB-14-5/27/03

Methylene chloride

J (all detects)
UJ (all non-detects)

Continuing calibration
(%0)

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 03-3391
Modifled Final
SDG Sample TIC (RT In minutes) Concentration AorP
03-3391 MW-13 Methylene chloride 5.3U ug/L A
03-3391 MW-16 Methylene chloride 2.8U ug/L A
03-3391 TB-14-5/27/03 Methylene chloride 6.1U ug/L A

C:\WPDOCS\GEOWJPL\10609A1.GE3
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Applied P & Ch Laboratory
Organic Analysis Results for Method 524.2

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/27 /2003
Project ID: JPL Service [D: 33391 Collected by:
Lab Sample ID:  03-3391-1 Received Date: 05/27 /2003
Sample ID: MW-13 Sample Matrix  Water Meisture %: -
Sample Type:  Field Sample Prep. Method: 5030 Instrument ID: GC/MS: G
Anal. Method: 524.2 Prep. Date: 05/29/03 Anal. Date: 05/29/03
Batch No: 03G2684 Prep. Na: - Anal. Time: 14:39
Data File Name: 3391-01 Sample Amount: 25 mL Dilution Factor: 1
Methanol Vol. -
Test Level: Low Sparge Size: 25 mL Heated Purge: (Y/N) N
# Component Name CAS No Unit RL Result Qualifier
1 BENZENE T1-43-2 uE/L 0.5 <0.5 U
2 BROMOBENZENE 108-86-1 ug/L 0.5 <0.5 U
3 BROMOCHLOROMETHANE 74-97-5 #g/L 0.5 <0.5 T
4 BROMODICHLOROMETHANE 75-27-4 # g/L 0.5 <0.5 U
) BROMOFORM 75-25-2 pg/L 0.5 <0.5 U
6 BROMOMETHANE 74-83-9 #g/L 0.5 <0.5 U
7 N-BUTYLBENZENE 104-51-8 B/l 0.5 <0.5 U
8 SEC-BUTYLBENZENE 135-98-8 #g/L 0.5 <0.5 U
9 TERT-BUTYLBENZENE 98-06-6 48/ 0.5 <0.5 U
10 2-BUTANONE 78-93-3 28/L 10 <10 U
11 CARBON TETRACHLORIDE 56-23-5 IMg/L 0.5 1.3
12 CHLOROBENZENE 108-90-7 ,ug/L 0.5 <0.5 U
13 CHLORODIBROMOMETHANE 124-48-1 ,uE/L 0.5 <0.5 U
14 CHLOROETHANE 75-00-3 ug/L 0.5 <0.5 U
15 CHLOROFORM 67-66-3 48/L: 0.5 1.5
16 CHLORCMETHANE 74-87-3 #g/L 0.5 <0.5 U
17 2-CHLOROTOLUENE 95-49-8 #g/L 0.5 <0.5 U
18 4-CHLOROTOLUENE 106-43-4 ug/L 0.5 <0.5 U
19 1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 4&/L 1.1 {9 <11 U
20 1,2-DIBROMOETHANE (EDB) 106-93-4 &/l 0.5 <0.5 U
21 DIBROMOMETHANE 74-95-3 u/L 0.5 <0.5 U
22 1,2.DICHLOROBENZENE 95-50-1 Fg/L 0.5 <0.5 U
23 1,3-DICHLOROBENZENE 541-73-1 x8fL 0.5 <0.5 U
24 1,4-DICHLOROBENZENE 106-46-7 u&/L 0.5 <0.5 U
25 DICHLORODIFLUORCOMETHANE 75-71-8 utefL 0.5 <0.5 U
26 1,1-DICHLOROETHANE 75-84-3 48/L 0.5 0.4 1
27 1,2-DICHLOROETHANE 107-06-2 4&/L 0.5 <0.5 U
28 1,1-DICHL.OROCETHENE 75-35-4 uefL 0.5 <0.5 U
29 CIS-1,2-DICHLOROETHENE 156-59-2 ng/L 0.5 <0.5 U
30 TRANS-1,2-DICHLORCETHENE 156-60-5 u8/L 0.5 <0.5 U
31 1,2-DICHLORCPROFANE 78-87-5 ug/L 0.5 < 0.5 U
32 1,3DICHLOROPROPANE 142-28-9 4B/ L 0.5 <0.5 U
33 2,2-DICHLOROPROPANE 594-20-7 uB/L 0.5 <0.5 U
34 1,1-DICHLOROPROPENE 563-58-6 48/ L 0.5 <0.5 U
35 CIS-1,3-DICHLOROFROFPENE 10061-01-5 u8/L 0.5 <0.5 U
36 TRANS-1,3-DICHLOROPROPENE 10061-02-6 Pg/L 0.5 <0.5 U
37 ETHYLBENZENE 100-41-4 ue/L 0.5 <0.5 U
38 HEXACHLOROBUTADIENE 87-68-3 uE/L 0.5 <0.5 U
39 ISOPROPYLBENZENE {CUMENE) 98-82-8 ug/L 0.5 <0.5 U
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Continned

03-3891-1 524.2 Datafile $391-01

#  Component Name CAS No Unit RL Result Qualifier
40 P-ISOPROPYLTOLUENE 99-87-6 ‘ug/L 0.5 <0.5 U
41 METHYLENE CHLORIDE 75-09-2  ,g/L 1.8 (@ 53 UI B
42 METHYL-T-BUTYL ETHER (MTBE) 1634-04-4 #g/L 1 <l U
43 4-METHYL-2-PENTANONE (MIBK} 108-10-1  ,g/L 10 5 ]
44 NAPHTHALENE 91-20-3  ,g/L 0.5 <0.5 U
45 N-PROFYLBENZENE 103-65-1 “g/L 0.5 <0.5 U
46 STYRENE 100-42-5 _ug/L 0.5 <0.5 U
47 1,1,1,2-TETRACHLORCETHANE 630-20-6 'ug/L 0.5 <0.5 U
48 1,1,2,2-TETRACHLOROETHANE 79-34-5 pg/L 0.5 <0.5 U
49 TETRACHLORCETHENE 127-18-4 yg/L 0.5 1.0
50 TOLUENE 108-88-3  ,g/L 0.5 <0.5 U
51 1,2,3-TRICHLORGCBENZENE 87-61-6 .ug/L 0.5 <0.5 U
52 1,2,4-TRICHLOROBENZENE 120-82-1 Fg/L 0.5 <0.5 U
53 1,1,1-TRICHLOROETHANE 71-55-6 g/l 0.5 <0.5 U
54 1,1,2-TRICHLOROETHANE 79-00-5  ,g/L 0.5 <0.5 U
55 TRICHLOROETHENE 79-01-6 ”g/L 0.5 9.2
56 TRICHLOROFLUOROMETHANE 75-69-4 ug/ L 0.5 <0.5 U
57 1,2,3-TRICHLOROPROPANE 96-18-4 _ug/L 0.5 <0.5 U
58 112TRICHLOROQ-122TRIFLUOROETHANE 76-13-1 Fg/L 0.5 <0.5 U
59 1,2,4-TRIMETHYLBENZENE 95-63-6 ng/L 0.5 <0.5 U
60 1,3,5-TRIMETHYLBENZENE 108-67-8 uE/L 0.5 <0.5 U
61 VINYL CHLORIDE 75-01-4  Lg/L 0.5 <0.5 U
62 O-XYLENE 95-47-6  ,g/L 0.5 <05 U
63 M/P-XYLENE 108-38-3  ,g/L 0.5 <0.5 U
Surrogates Control Limit, %  Surro. Rec.%
1 1-BROMO-4-FLUORQBENZENE (4-BROMOFL 460-00-4 70-129 112
2  1,2-DICHLOROETHANE-D4 17060-07-0 70-129 93
3 DIBROMOFLUOROMETHANE 1868-53-7 70-122 99
4 TOLUENE-DS8 2037-26-5 73-129 105
# of out-of-control ]
Internal Standard Control Limit, % IS Rec.%
1 CHLOROBENZENE-Ds5 3114-55-4 50-200 82
2 1,4-DICHLOROBENZENE-D4 3855-82-1 50-200 80
3 FLUORCBENZENE 462-06-6 50-200 90
0

# of out-of-control

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

{(8)MDI Reported.
Qualifier: U - Not Detected or less than MDL

J - Less than RL {(PQL, EQL or CRDL), but greater
than MDL, or an estimated result (e.g. for TIC)

APCL Data Highway to GEOFCN, Inc. 07/03/2003 15:30 (p185)

E - Exceed calibration range
B - A positive value was found in the method blank

D - Diluted
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Applied P & Ch Laboratory
Organic Analysis Results for Method 524.2

Client Name: GEQOFON, Inc. Project No: 04-4428.10 Collection Date: 05/27 /2003
Project ID: JPL Service ID: 33391 Collected by:
Lab Sample ID: 03-3391-2 Received Date: 05/27 f2003
Sample ID; MW-16 Sample Matrix  Water Moisture %: -
Sample Type:  Field Sample Prep. Method: 5030 Instrument ID; GC/MS: G
Anal. Method: 524.2 Prep. Daie: 05/29/03 Amnal. Date: 05/29/03
Batch No: 03G2684 Prep. No: - Anal. Time: 15:10
Data File Name: 3391-02 Sample Amount: 25 mL Dilution Factor: 1
Methanol Vol. -
Test Level: Low Sparge Size: 25 mL Heated Purge: (Y/N) N
# Component Name CAS No Unit RL Result Qualifier
1 BENZENE 71-43-2 4&/L 0.5 <0.5 U
2 BROMOBENZENE 108-86-1 ‘,,g/L 0.5 <0.5 U
3 BROMOCHLOROMETHANE 74-97-5 FB/L 0.5 <0.5 U
4 BROMODICHLOROMETHANE 75-27-4 #g/L 0.5 <0.5 U
5 BROMOFORM 75-25-2 #g/L 0.5 <Q.5 U
6 BROMOMETHANE 74-83-9 _ag/L 0.5 <0.5 U
7 N-BUTYLBENZENE 104-51-8 4811 0.5 <0.5 U
8 SEC-BUTYLBENZENE 135-98-8 yg/L 0.5 <0.5 U
9 TERT-BUTYLBENZENE 98-06-6 ug/L 0.5 <05 U
10 2-BUTANONE 78-93-3 pg/L 10 <10 U
11 CARBON TETRACHLORIDE 56-23-5 ',_,g/L 0.5 2.9
12 CHLOROBENZENE 108-90-7 Hg/L 0.5 < 0.5 U
13 CHLORODIBROMOMETHANE 124-48-1 l,,g/L 0.5 <0.5 U
14 CHLOROETHANE 75-00-3 «&/L 0.5 <0.5 U
15 CHLOROFORM 67-66-3 «&/L 0.5 3.8
16 CHLOROMETHANE 74-87-3 Fg/L 0.5 <0.5 U
17 2-CHLORCTOLUENE 95-49-8 Fg/L 0.5 <0.5 U
18 4-CHLOROTOLUENE 106-43-4 Fg/L 0.5 <0.5 U
19 1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 u8/L 1.1 (@) <11 U
20 1,2-DIBROMOETHANE (EDB) 106-93-4 u&/L 0.5 <0.5 U
21 DIBROMOMETHANE 74-95-3 ,_,g,/L 0.5 <0.5 U
22 1,2-DICHLOROBENZENE 95.50-1 ue/L 0.5 <0.5 U
23 1,3-DICHLOROBENZENE 541-73-1 #g/L 0.5 <0.5 U
24 1,4-DICHLOROBENZENE 106-46-7 #g/L 0.5 <0.5 U
25 DICHLORODIFLUOROMETHANE 75-71-8 #g/L 0.5 <0.5 U
26 1,1-DICHLOROETHANE 75-34-3 pg/L 0.5 <0.5 U
27 1,2-DICHLOROETHANE 107-06-2 g/l 0.5 0.9
28 1,1-DICHLOROETHENE 75-35-4 28/ 0.5 <0.5 U
29 C15-1,2-DICHLOROETHENE 156-59-2 ,_,g/L 0.5 <0.5 U
30 TRANS-1,2-DICHLOROETHENE 156-60-5 ,_,g/L 0.5 <0.5 U
31 1,2-DICHLOROPROPANE 78-87-5 4&/L 0.5 <0.3 U
32 1,3-DICHLOROFPRCPANE 142-28-9 ,_,g/L 0.5 <0.5 u
33 2,2-DICHLOROPROPANE 594-20-7 48/L 0.5 <0.5 U
34 1,1-DICHLOROFPRCOPENE 563-58-6 P g/L 0.5 <0.5 U
35 CI8-1,3-DICHL.OROCFROFENE 10061-01-5 ﬂg/L 0.5 <0.5 U
36 TRANS-1,3-DICHLOROPROFPENE 16061-02-6 pg/L 0.5 <0.5 U
37 ETHYLBENZENE 100-41-4 28/L 0.5 <0.5 U
38 HEXACHLOROBUTADIENE 87-68-3 ﬂg/L 0.5 <0.5 U
39 ISOPROPYLBENZENE (CUMENE) 98-82-8 4&/L 0.5 <0.5 U
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Continued

03-3891-2 524.2 Datafile 3.891-02

#  Component Name CAS No Unit RL Result Qualifier
40 P-ISOPROFPYLTOLUENE 99-87-6 ug/L 0.5 <0.5 u
41 METHYLENE CHLORIDE 75-09-2 g/l 1.8 (a) 23 4T B
42 METHYL-T-BUTYL ETHER (MTBE) 1634-04-4  ,g/L 1 <1 U
43 4-METHYL-2-PENTANCNE (MIBK) 108-10-1 ug/L 10 4 J
44 NAPHTHALENE 91-20-3 pg/L 0.5 <0.5 U
4% N-PROPYLBENZENE 103-65-1 yg/L 0.5 <0.5 U
46 STYRENE 100-42-5 /L 0.5 <05 U
47 1,11,2-TETRACHLORCETHANE 630-20-6 ug/L 0.5 <0.5 U
48  1,1,2,2-TETRACHLOROETHANE 79-3¢-5  Lg/L 0.5 <0.5 U
49 TETRACHLOROETHENE 127-18-4 x8/L 0.5 <0.5 U
50 TOLUENE 108-88-3  ,g/L 0.5 <0.5 U
51 1,2,3-TRICHLOROBENZENE 87-61-6 pg/L 0.5 <0.5 U
52 1,2,4-TRICHLOROBENZENE 120-82-1 ug/L 0.5 <0.5 U
53 1,1,1-TRICHLOROCETHANE 71-55-6 yg/L 0.5 <0.5 U
54 1,1,2-TRICHLOROETHANE 79-00-5 ,ug/L 0.5 <0.5 U
55 TRICHLOROETHENE 79-01-6 e/ L 0.5 1.6
56 TRICHLOROFLUCROMETHANE 75-69-4 'ug/L 0.5 <0.5 U
57 1,2,3-TRICHLOROFPROFANE 96-18-4 ‘ug/L 0.5 <0.5 U
58 112TRICHLORO-122TRIFLUCROETHANE 76-13-1 #g/L 0.5 <0.5 U
59 1,24-TRIMETHYLBENZENE 95-63-6 ue/L 0.5 <0.5 U
60 1,3,5-TRIMETHYLBENZENE 108-67-8 pEfL 0.5 <0.5 U
61 VINYL CHLORIDE 75-01-4 ug/L 0.5 <0.5 U
62 O-XYLENE 95-47-6 .Ug/L 0.5 <0.5 U
63 M/P-XYLENE 108-38-3 /L 0.5 <0.5 U
Surrogates Control Limit, %  Surro. Rec.%

1 1-BROMO-4-FLUQROBENZENE (4-BROMOFL  460-00-4 70-129 99

2  1,2-DICHLOROETHANE-D4 17060-07-0 70-129 89

3 DIBROMOFLUOROMETHANE 1868-53-7 70-122 94

4 TOLUENE-D8 2037-26-5 73-129 102

# of out-of-control 0
Internal Standard Control Limit, % 18 Rec.%

1 CHLOROBENZENE-DS5 3114-55-4 50-200 92

2 1,4-DICHLOROBENZENE-DM4 3855-82-1 50-200 94

3 FLUCROBENZENE 462-06-6 50-200 99

0

# of out-of-control

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

(e}MDL Reported.
Qualifier: U - Not Detecied or less than MDL

J - Less than RL (PQL, EQL or CRDL}, but greater
than MDL, or an estimated result (e.g. for TIC)
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E - Exceed calibration range
B - A positive value was found in the method blank

D - Diluted
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Applied P & Ch Laboratory
Organic Analysis Results for Method 524.2

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/27/2003
Project ID: JPL Service 1D 33301 Collected by:
Lab Sample ID: 03-3391-3 Received Date: 05/27 /2003
Sample ID: TB-14-5/27/03 Sample Matrix ~ Water Moisture %: -
Sample Type:  Field Sample Prep. Method: 5030 Instrument ID: GC/MS: G
Anal. Method: 524.2 Prep. Date: 05/29/03 Anal. Date: 05/29/03
Baich No: 03G2684 P1ep. Ne: - Anal. Time: 15:40
Data File Name: 3391-03 Sample Amount: 25 mL Dilution Factor: 1
Methano] Vol. -
Test Level: Low Sparge Size: 25 mL Heated Purge: (Y/N) N
# Component Name CAS No Unit RL Result Qualifier
1 BENZENE 71-43-2 ug/L 0.5 < 0.5 U
2 BROMOBENZENE 108-86-1 ug/L 0.5 <0.5 U
3 BROMOCHLOROMETHANE 74-97-5 ug/L 0.5 <0.5 U
4 BROMODICHLOROMETHANE 75-27-4 £/ L 0.5 <0.5 U
5 BROMOFORM 75-25-2 «&/L 0.5 <0.5 U
6 BROMOMETHANE 74-83-9 ,ug/L 0.5 <0.5 U
7 N-BUTYLBENZENE 104-51-8 48/L 0.5 <0.5 U
8 SEC-BUTYLBENZENE 135-98-8 LE/L 0.5 <0.5 U
9 TERT-BUTYLBENZENE 98-06-6 ug/L 0.5 <0.5 U
10 2-BUTANONE 78-93-3 ug/L 10 <10 U
11 CARBON TETRACHLORIDE 56-23-5 gL 0.5 <0.5 U
12 CHLOROBENZENE 108-90-7 yg/L 0.5 <0.5 U
13 CHLORCDIBROMOMETHANE 124-48-1 18/L 0.5 <0.5 U
14 CHLOROETHANE 75-00-3 48/L 0.5 <05 U
15 CHLOROFORM 67-66-3 e/l 0.5 <0.5 U
16 CHLOROMETHANE 74-87-3 4&/L 0.5 <0.5 U
17 2-CHLOROTOLUENE 95-49-8 yg/L 0.5 <0.5 U
18 4-CHLOROTOLUENE 106-43-4 48/L 0.5 <0.5 U
19 1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 48/ L 1.1 () <11 U
20 1,2-DIBROMOETHANE (EDB) 106-93-4 4&/L 0.5 <0.5 U
21 DIBROMOMETHANE 74-95-3 ug/L 0.5 <0.5 U
22 1,2-DICHLOROBENZENE 95-50-1 /L 0.5 <0.5 U
23 1,3-DICHLOROBENZENE 541-73-1 w&/L 0.5 <0.5 U
24 1,4-DICHLOROBENZENE 106-46-7 w&/L 0.5 <0.5 U
25 DICHLORODIFLUOROMETHANE 75-71-8 ug/L 0.5 <0.5 U
26 1,1-DICHLOROETHANE 75-34-3 48/L 0.5 <05 U
27 1,2-DICHLORCETHANE 107-06-2 ug/L 0.5 <0.5 U
28 1,1-DICHLOROETHENE 75-35-4 ue/L 0.5 <0.5 U
29 CI5-1,2-DICHLOROETHENE 156-58-2 ,ug/L 0.5 <0.5 U
30 TRANS.1,2-DICHLOROETHENE 156-60-5 ,uS/L 0.5 <0.5 U
31 1,2-DICHLOROPROPANE 78-87-5 4&/L 0.5 <0.5 U
32 1,3-DICHLOROPROPANE 142-28-9 LE/L 0.5 <0.5 U
33 2,2-DICRLOROPROPANE 594-20-7 «&/L 0.5 <0.5 U
34 1,1-DICHLOROPROPENE 563-58-6 ut/L 0.5 <0.5 U
35 C15-1,3-DICHLOROPRCPENE 10061-01-5 p8/L 0.5 <0.5 U
36 TRANS-1,3-DICHLOROPROPENE 10061-02-8 ug/L 0.5 <0.5 U
37 ETHYLBENZENE 100-41-4 yg/L 0.5 <0.5 U
38 HEXACHLORQBUTADIENE 87-68-3 ug/L 0.5 <0.5 U
39 ISOPROPYLBENZENE (CUMENE) 98-82-8 ug/L 0.5 <0.5 U
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Continued 08-8391-3 524.2 Datafile $351-03
#  Component Name CAS No Unit RL Result Qualifier
40 P-ISOPROFPYLTOLUENE 99-87-6 ‘ug/L 0.5 <0.5 U
41 METHYLENE CHLORIDE 75-09-2  ,g/L 1.8 (2} s1 AT B
42 METHYL-T-BUTYL ETHER (MTBE) 1634-04-4 #E/L 1 21 U
43 4-METHYL-2-PENTANONE (MIBK) 108-10-1 pg/L 10 5 J
44 NAPHTHALENE 91-20-3 ﬂg/L 0.5 <0.5 U
45 N-PROPYLBENZENE 103-65-1 .ug/L 0.5 <0.5 U
46 STYRENE 100-42-5 Fg/L 0.5 <0.5 U
47 1,1,1,2-TETRACHLOROETHANE 630-20-6 #g/L 0.5 <0.5 U
48 1,1,2,2-TETRACHLOROETHANE 79-3¢-5 /L 0.5 <0.5 U
49 TETRACHLOROETHENE 127-18-4 lug/]:; 0.5 <0.5 U
50 TOLUENE 108-88-3 #g/L 0.5 <0.5 U
51 1,2,3-TRICHLOROBENZENE 87-61-6 ne/L 0.5 <0.5 U
52 1,2,4-TRICHLOROBENZENE 120-82-1 ug/L 0.5 <0.5 U
53 1,1,1-TRICHLOROETHANE T1-55-6 yg/L 0.5 < 0.5 13
54 1,1,2-TRICHLOROETHANE 79-00-5 ,ug/L 0.5 <0.5 U
55 TRICHLORCOETHENE 79-01-6 pE/L 0.5 < 0.5 u
56 TRICHLOROFLUOROMETHANE 75-69-4 #g/L 0.5 < 0.5 u
57 1,2,3-TRICHLOROPROPANE 96-18-4 #g/L 0.5 <0.5 U
58 112TRICHLORO-122TRIFLUORCETHANE 76-13-1 'ug/L 0.5 <0.5 U
59 1,2,4-TRIMETHYLBENZENE 95-63-6 ﬂg/L 0.5 <0.5 U
60 1,3,5-TRIMETHYLBENZENE 108-67-8  ,g/L 0.5 <0.5 U
61 VINYL CHLORIDE 75-01-4 lug/L 0.5 <0.5 U
62 O-XYLENE 95-47-6 pg/L 0.5 <0.5 U
63 M/P-XYLENE 108-38-3 g/l 0.5 <0.5 U
Surrogates Control Limit, %  Surro. Rec.%
1 1-BROMO-4-FLUOROBENZENE (4-BROMOFL 460-00-4 70-129 105
2 1,2-DICHLOROETHANE-D4 17060-07-0 T0-129 92
3 DIBROMOFLUOROMETHANE 1868-53-7 T0-122 99
4 TOLUENE-DS 2037-26-5 73-129 106
# of out-of-control 0
Internal Standard Control Limit, % IS Rec.%
1 CHLOROBENZENE-DS 3114-55-4 50-200 93
2  1,4-DICHLOROBENZENE-D4 3855-82-1 50-200 96
3 FLUOROBENZENE 462-06-6 50-200 101
# of out-of-control 0
Not Detected is shown as PQL, with dilulion and moisture corrected if applicable.
{(e}MDL Reported.
Qualifier: U - Not Detected or less than MDIL E - Exceed calibration range
J - Less than RL (PQL, EQL or CRDL}, but greater B - A positive value was found in the method blank
than MDL, or an estimated result (e.g. for TIC) D - Diluied

faie
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LDC #:___ 10609A1 VALIDATION COMPLETENESS WORKSHEET Date: 2¢/°3

SDG #___ 03-3391 Level Il Page:_/ bf
Laboratory:___Applied P & Ch Laboratory Reviewer:___#
2nd Reviewer._ /%—

METHOD: GC/MS Volatiles (EPA Method 524.2)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in
attached validation findings worksheets.

Validation Area Camments
.| Technicat holding times A Sampling dates: 5 I +1 ,O 3
Il. | GC/MS Instrument performance check A " !
Ii.__| Initial calibration A % ROD £ 20°%e (" Z20.990
Iv. | Continving calibration Sw /o B\ D& 3 o“Z, ’
V. {Blanks o
VI.__| Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates A 0%~ 3hid ~ |
Vlil. | Laboratory control samples A Lres
IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards A
Xl. | Target compound identification N
X!l._{ Compound guantitation/CRQLs N )
Xlil. | Tentatively identified compounds (TICs) N
XIV. | Systern performance N
XV. | Overall agssessment of data A
XVI. | Field duplicates N
XVII._| Field blanks S T8 = 3
Noie: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: » W
1 T MW-13 11 21 31
2 T MW-16 12 22 32
3 ol TB-14-5/27/03 13 23 33
4 |96 2684-MB-o |y 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 ' 29 39
10 20 30 40

10609A1TW.wpd
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LDC #; |06 ”"! & VALIDATION FINDINGS WORKSHEET
SDG #:_ 03~ 239/ Field Blanks
524 ¥

METHOD: GC/MS VOA (EPA SW-8458 Method 8266Bf

N/A Were field blanks identified in this SDG?

Page: / of /

Reviewer:
2nd reviewer:

N/A Were target compounds detected in the field blanks?
Sample: ) Field Blahk / Trip Blank J Rinsate / Other {circle one)
Concentration
Compound Units { V‘l? ! t -
© b |
Y 5
Sample: Field Blank / Trip Blank / Rinsate / Other {circle one)
Concentralion
Compound Units ( )
Sample: Field Blank / Trip Blank / Rinsate / Other (circle one}
Concentration
Compound Units ( }

FLDBLK.15B




LDC Report# 10609B1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: May 28, 2003

LDC Report Date: July 29, 2003

Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level Ill

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3414

Sample ldentification

MW-5

MW-8
TB-15-5/28/03
MW-5MS
MW-5MSD
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Introduction

This data review covers 5 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A table summarizing all data qualification is provided at the end of this report. Flags
are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
gualification was not required.
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LDC Report# 10609B4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: May 28, 2003

LDC Report Date: July 29, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level Il

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3414

Sample Identification

MW-5
MW-8
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Introduction
This data review covers 2 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, Iron, Magnesium, Potassium,
and Sodium.
This review follows a modified outline of the USEPA Contract Laboratory Program
. National Functional Guidelines for Inorganic Data Review (February 1994) as there are
no current guidelines for the methods stated above.
A table summarizing all data qualification flags is provided at the end of this report.
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due
to a laboratory deviation from specified protocols or is of technical advisory nature.
Blanks are summarized in Section Ill.
Field duplicates are summarized in Section Xi.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
gualification was not required.
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|. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

lll. Blanks

Method blanks were reviewed for each matrix as applicable.

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis

of each analyte. No contaminant concentrations were found in the initial, continuing and
preparation blanks with the following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples
PB (prep blank) Iron 5.1 ug/L All samples in SDG 03-3414
Magnesium 49.4 ugfi.
Potassium 156 ug/L
ICB/CCB Calcium 98.11 ug/L All samples in 8DG 03-3414
Iron 12.65 ug/L
Magnesium 61.02 ug/L
Potassium 156.87 ug/L

Sample concentrations were compared to the maximum contaminant concentrations
detected in the |ICB/CCB/PBs. The sample concentrations were either not detected or
were significantly greater ( >5X blank contaminants) than the concentrations found in
the associated method blanks with the following exceptions:

Reported Moditied Final
Sample Analyte Concentration Concentration
Mw-8 Iron 48.7 ugfiL 48.7U ug/L.
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IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

V. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VIIL. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

All graphite fumnace atomic absorption QC were within validation criteria.
X. ICP Serial Dilution

|ICP serial dilution was not required by the method.

Xl. Sample Result Verification

Raw data were not reviewed for this SDG.

Xll. Overall Assessment of Data

Data flags have been summarized at the end of this report.
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Xlll. Field Duplicates
No field duplicates were identified in this SDG.
XIV. Field Blanks

No field blanks were identified in this SDG.
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NASA JPL
Metals - Data Qualification Summary - SDG 03-3414

No Sample Data Qualified in this SDG

NASA JPL
Metals - Laboratory Blank Data Qualification Summary - SDG 03-3414
Modified Final
SDG Sample Analyte Concentration AorP
03-3414 MW-8 Iron 48.7U ug/L A
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/28/2003
Project ID: JPL Service ID: 33414 Collecled by:
Lab Sample ID: 03-3414-1 Received Ddate: 05/28/2003
Sample ID: MW-5 Sample Matrix Waler Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 ,g/L 5 <5 U F 03M1535E 06/02/03 06/02/03 1 200.9
CALCIUM 7440-70-2 pg/L 200 45300 P 03M1525L  05/29/03 05/29/03 1 200.7
IRON 7439-89-6 g/l 50 357 P 03M1525L  05/29/03 05/29/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 13800 P 03M1525L. 05/29/03 05/29/03 1 200.7
POTASSIUM 7440-09-7 g/l 400 2740 P 03M1525L. 05/29/03 05/29/03 1 200.7
SODIUM 7440-23-5 4g/L 2000 16500 P 03M1525L 05/29/03 05/29/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;  A-Date: Analysis Date; DF: Dilution Factor
C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but grealer than IDL.

Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis oul of control
W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

Fad”
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LDC #____10609B4 VALIDATION COMPLETENESS WORKSHEET Date: 7 - 25-03

SDG #: 03-3414 Level llI Page._ of [
Laboratory:__ Applied P & Ch Laboratory Reviewer_ MG

2nd Reviewer: g,#
METHOD: Metals (EPA Method 200.7 / 200.9)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Valiga_;ﬂ_nn_A[ea Comments
I.__{ Technical holding times A Sampling dates: 5-28-03
Ii. | catibration A
i1i._| Blanks Sw
IV. | ICP Interference Check Sample (ICS) Analysis A
V. | Matrix Spike Analysis A MN-6 Ms/msy (506 OF-3quy)
VI._| Duplicate Sample Analysis A Mw-6  Dup { ¥ )
VII._| Laboratory Control Samples (LCS) A LCs/Lesp
VIIl._| Internal Standard (ICP-MS) N Not vtifized
IX. | Furnace Atomic Absorption QC A MSA ot per Lovmed
X. | ICP Serial Dilution N Not vegu,v ed
Xl. | Sample Result Verification N
XIl. | Overall Assessment of Data A
Xill._| Field Duplicates N
XIV. | Field Blanks l\l
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 MW-5 VJ 11 21 31
2 |mwe J |12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
3 18 28 38
9 19 29 39
10 20 30 40
Notes:
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Loc #: (0609 8Y VALIDATION FINDINGS WORKSHEET : Page:_| of |

SDG #: 03- 34 | Sample Specific Element Reference - . Reviewer:__/1G
—_— : - 2nd reviewer:__MH

All circled elements are applicable to each sample.

Sample ID| Matrlx - - i'arg-et Analy_tl a ﬁst g!A_I___): a
[, 2 | w . so@)ea Be cdEa)cr co cufaypb @@Mn, Hy, NigK)se, Ad®a)T, V. 2n, Mo, B, Si.ON,

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, Na, Ti,'V, Zn, Mo, B, Si, N, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Ou, Fe, Pb, Mg, Mn, Hg; Ni; K, Se, Ag, N&, T1, V, Zn, Mo, B, SLCN', ___ ___

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fc;.l, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl V, Zn, Mo, B, Si, CN, -

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN', ___

Al, 8h, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag,Na, T, V,2Zn, Mo, B, 8, CN", ____

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Sé. Ag, Na, T], V. Zn, Mo, B, SI,CN,

Al, Sb, As, Ba, Bs, Cd, Ca, Cr, Co, Cu, Fa, Pb, Mg, Mn, Hg, NI: K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___ ___

Al, 5b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Ba, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag,Na, T\, V,Zn, Mo, B. S, CN". _ _ ____

Al, Sb, As, Ba, Be, Cd, Ga, Cr, Co, Cu, Fe, Fb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, T, V, Zn, Mo, B, 8, CN', __ ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha. Ni, K, Se, Ag, Ne, T, V, Zn, Mo, B, Si,CN, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, T, V, Zn, Mo, B, Si, CN, ___ ___
Al. Sh. As. Ba. Be. Cd. Ca, Gr, Co, Cu, Fe, Pb, Mg. Mn. Hg. Ni. K. Se. Ag. Na, TI. V. Zn, Mo, B, Si. CN, ___ ___
Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fs, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', ______
Al Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', ___ __ _
Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, T\, V, Zn, Mo, B, Si, CN", ___ ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K. Se, Ag,Na, T, V,Zn, Mo, B, 8l CN', __ ___

Al, §b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, Ti, V, Zn, Mo, B, S,LCN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Ne, T, V, Zn, Mo, B, S, CN, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI, CN', ___ ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Ng, TV, Zn, Mo, B, Si, CN,, ___
Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', ______

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI. K, Se, Ag, Na, T, V, Zn, Mo, B, SI, CN', __ __"
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, S, CN', __ ___

Analysis Method
ICP w Al, Sh, As, Ba, Be, Cd. Cr, Co, Cu, @ Pb.£:§) Mn, Hg, Ni,@Se. Ag.'l1. V,Zn, Mo, B, Si,CN, ______|
ICP Trace Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, Zn, Mo, B, S, CN, ___ ___
ICP-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Ne, Tl, V, Zn, Mo, B, Si, CN, __||
GFAA Al Sb.(As)Ba, Be, Cd, Ca, Cr, Co. Cu, Fe, Pb, Mg Na, Ti. V, Zn, Mo, B, Si, N,

Comments:  Mercury by CVAA if perdformed
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LDC Report# 10609C4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name; NASA JPL

Collection Date: May 29, 2003

LDC Report Date: July 29, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level lll

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3444

Sample Identification

MW-6
MW-7
MW-15
MW-6MS
MW-eMSD
MW-6DUP
MW-6DUP2
MW-7MS
MW-7MSD
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Introduction
This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, Iron, Magnesium, Potassium,
and Sodium.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (February 1994) as there are
no current guidelines for the methods stated above.
A table summarizing all data qualification flags is provided at the end of this report.
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due
to a [aboratory deviation from specified protocols or is of technical advisory nature.
Blanks are summarized in Section Ill.
Field duplicates are summarized in Section XIII.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

CAWPDOCS\GEO\WJPL\1 0609C4.GE3 2




I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

lll. Blanks

Method blanks were reviewed for each matrix as applicable.

Data qualification by the initial, continuing and preparation blanks {ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis

of each analyte. No contaminant concentrations were found in the initial, continuing and
preparation blanks with the following exceptions:

Maximum
Method Blank 1D Analyte Concentration Assoclated Samples
PB {prep blank) Potassium 73.2 ug/L All samples in SDG 03-3444
ICB/CCB Calcium 222.94 ug/L All samples in SDG 03-3444
Iron 13.83 ug/L
Potassium 164.74 ug/L

Sample concentrations were compared to the maximum contaminant concentrations
detected in the ICB/CCB/PBs. The sample concentrations were either not detected or
were significantly greater { >5X blank contaminants) than the concentrations found in
the associated method blanks.

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

C\WPDOCS\GEO\JPL\10609C4.GE3 3




VI. Duplicate Sample Analysis

Duplicate {DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VIII. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

All graphite furnace atomic absorption QC were within validation criteria.
X. ICP Serial Dilution

Although ICP serial dilution analysis was not required by the method, it was performed
by the laboratory. The analysis criteria were met with the following exceptions:

Diluted Sample Analyte %D {Limits) Assoclated Samples Flag AorP

MW-6L Potassium 1.1 (=10} All samples in SDG 03-3444 J {(alt detects) A

Xl. Sample Result Verification

Raw data were not reviewed for this SDG.

XIl. Overall Assessment of Data

Data flags have been summarized at the end of this report.
XIll. Field Duplicates

No field duplicates were identified in this SDG.

XIV. Field Blanks

No field blanks were identified in this SDG.

CAWPDOCS\GEOWPL\10609C4.GE3 4




NASA JPL
Metals - Data Qualification Summary - SDG 03-3444

SDG Sample Analyte Flag AorP Reason
03-3444 MW-8 Potassium J (all detects) A ICP serial dilution {%D}
MW-7
MW-i5
NASA JPL

Metals - Laboratory Blank Data Qualification Summary - SDG 03-3444

No Sample Data Qualified in this SDG

CAWPDOCS\GEO\WJPL\106809C4.GE3 5




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/29/2003
Project ID: JPL Service 1D: 33444 Collected by:
Lab Sample ID: 03-3444-1 Received Date: 05/29/2003
Sample ID: MW-6 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CASNo  Unit RL Result C M Q Batch D-Date  A-Date DF Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1535E  06/02/03 06/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 162000 F 03M1537M  06/02/03 06/02/03 1 200.7
TRON 7439-89-6 g/l 50 785 P 03M1537TM  06/02/03 08/02/03 1 200.7
MAGNESIUM  7439-954 ,g/L 100 51200 P 03M1537M  06/02/03 06/02/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 2690 J' P 03M1537TM  06/02/03 06/02/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 35100 P 03M1537M  06/02/03 06/02/03 1 200.7

Not Detected is shown as FQL, with dilution and moisture corrected if applicable.

Note: RL: PQL {EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL)}, bul greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A -FLAA F - GFAA CV - Cold Vapor

o

¢
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOQFON, Inc. Project No: 04-4428.10 Collection Date: 05/29/2003
Project ID: IPL Service ID: 33444 Collected by:
Lab Sample ID: 03-3444-2 Received Date: 05/29/2003
Sample ID: MW.-7 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CASNe Unit RL Result C M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 ug/lL B <5 u F 03M1535E  06/02/03 085/02/03 1 200.9
CALCIUM 7440-70-2  ,g/L 200 54200 P 03M1537TM  06/02/03 06/02/03 1 200.7
IRON 7439-89-6 ,g/L 50 138 P 03M1537TM  06/02/03 06/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L. 100 17200 P 03M1537TM  06/02/03 06/02/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 2250 J P 03M1537M  08/02/03 06/02/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 17800 P 03M1537TM  06/02/03 06/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisiure corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery oub of control
W - Post digestion spike for GFAA outl of control

M Qualifier: P - ICP

APCL Date Highway to GEOFON, Inc.

A - FLAA

F - GFAA CV - Cold Vapor

/‘jé\w\‘fp

07/03/2003 14:56 (pl1)

R f 33444 File: FORM-1

B - Less than RL (PQL, EQL or CRDL), but greater than TDL.
* . Duplicate analysis out of contrel
E - Serial dilution difference out of conlrol
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEQFON, Inc. Project No:, 04-4428.10 Collection Date: 05/29/2003
Project ID: JPL Service ID: 33444 Collected by:
Lab Sample ID: 03-3444-3 Received Date: 05/29/2003
Sample ID: MW-15 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result C M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2  ,g/L 5 2.1 B F 03M1535E  06/02/03 06/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 57400 P 03M1537M  06/02/03 06/02/03 1 200.7
IRON 7439-89-6 ,;g/L 50 389 P 03M1537M  06/02/03 06/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 18400 P 03M1537M  06/02/03 06/02/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 2800 J' P 03M1537M  06/02/03 06/02/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 24500 P 03M1537M  06/02/03 06/02/03 1 200.7

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detecled or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digesiion spike for GFAA out of control E - Serial dilulion difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

¢ %\Mﬁ

APCL Data Highway to GEOFON, Inc.  07/03/2003 14:56 {p12) Rb 33444 File: FORM-1 Pa}ei54




LDC #: 10609C4 VALIDATION COMPLETENESS WORKSHEET Date: 1~ 5-03

SDG # 03-3444 Level Il Page:_| of |
Laboratory:__Applied P & Ch Laboratory Reviewer_M &
2nd Reviewer:__ M

METHOD: Metals (EPA Method 200.7 / 200.9)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I.__{ Technical holding times A Sampling dates: 5-99-03
. | calibration A
1l. ] Blanks Sw
IV. | ICP Interference Check Sample (ICS) Analysis A
V. | Matrix Spike Analysis A
V1. | Duplicate Sample Analysis A
Vil. | Laboratory Control Samples (LCS) A LCS /-’- csD
Vill._| Internal Standard (ICP-MS) N Not ytilized
IX._| Fumace Atomic Absorption QC A MSA vt pevlormers)
X. | ICP Serial Dilution ’ S_W
Xl. {Sample Result Verification . N
XIl. | Overall Assessment of Data A
Xill. | Field Duplicates I\J
XIV. | Field Blanks N
Note: A= Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1| | mws w|111| PBw 21 31
2 [ {mw-7 12 22 32
3 | |mw-15 13 23 33

WY (o lrasssmoms 14 24 34
5 | | Mw-6MS 15 25 35
6 | | Mw-smsD 16 26 36
7 1 | Mw-sDUP 17 27 a7
8 | | mw-sbup2 18 28 38
9 | [ Mw-7ms 19 29 39
10 | | Mw-7mMSD w | 20 30 40
Notes:

10B09C4AW. wpd




LDC #: {0609C 4 VALIDATION FINDINGS WORKSHEET . Page: ) of L
SDG #: 03~ 344y Sample Specific Element Reference - - Reviewer:__ MG

2nd reviewer: L”:;[

All circled elements are appiicable to each sample.

Sampla ID| Matrix : : Target Analyta Ll.st (TAL). ~ B
13 | w  [A so@Es)es, Be, co,Eayor, Co cu.feyph, figyMh, Ha. NI(K)Se, Ag .11 V,Zn, Mo, B, Si,ON, __ _
@c527 || [, s6(AS)Ba, Be, Ca,€a)ck, Co, culEe) PoayMn, Hg, NiD)se. Ag. DT V. 2. Mo, B Si,ON, __

¥ 8 | & [ m oo s Ba 5e caacr co, cuelry, @g) Mn, Ho: NiDSe, Ag &) T, V, Zn, Mo, B, S, CN,
Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, F-e, Pb,.Mg, Mn, Hg, Ni, K. Se, Ag, Ne, T, V, Zn, Mo, B, Si, CN', ___ _

Al, Sb, As, Ba, Be, Gd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, S, CN,, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, NI, K, Se, Ag,Na, T, V,Z2n, Mo, B, Si,CN', __

Al, b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Sé. Ag, Na, Tl, V. Zn, Mo, B, S, CN, ____ |

Al, Sb, Az, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, I-_ig, Ni; K, Se, Ag, Na, T\, V, Zn, Mo, B, Si, CN", —

Al, Sb, As, Be, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, 8¢, Ag, Na, TI, V, Zn, Mo, B, S, CN, ___ ___
Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fa, Ph, Mg, Mn, Hg, Ni, K Se, Ap,Na, T|, V. Zn, Mo, B, Si, CN, ___ ____
Al, Sb, As, Bs, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, A'Q. Na, T1, V, Zn, Mo, B, Si, CN, ___ __
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, ON, ___ |

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, __

Al. Sb, As, Ba. Be. Cd, Ca. Cr. Co, Cu. Fe. Pb. Mg. Mn. Hg. NI. K. Se. Ag, Na, T, V, Zn, Mo, B, S, CN;, e
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, ‘Nl. K, Se, Ag,Ng, T, V, Zn, Mo, B, Si,CN, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cy, Co, Cu, Fs, Pb, Mg, Mn, Hg. NI, i Se, Ag, Na, TI, V, Zn, Mo, B, 8, CN, ___ ___ ||

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, S, CN, ___ _
Al. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, 8L, CN\, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, T, V, Zn, Mo, B, S, CN, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ. Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8I, CN', _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, 2n, Mo, B, SL,CN', _ . _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mnﬁg_._ NI, K, Se,Ag,Na, T, V., Zn, Mo, B, 8i, CN,, __ ___
Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, T, V, Zn, Mo, B, Si, CN', ___
Al, Bb, As, Ba, Be, Cd, Cg, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, T1, V, Zn, Mo, B, 8, CN', ___ _
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, X, Se, Ag, Na, T\, V, Zn, Mo, B, SLCN', __

Analysls Method
IcP w || Al sb. As, Ba, Be, caCa)cr, Co, cu,Ee) Po,fig) Mn, Hg, Ni{K)Se, Ag,(Ma)Ti, V, Zn, Mo, B, 81, N, ___ ___
"ICP Trace Al, 8h, As, Ba, Bs, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, Zn, Mo, B, S, CN,, __ __
"ICP-MS Al, Sb, As, Be, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN", ___

Na, T1. V, Zn. Mo, B, Si, CN.,

Al, 8b,(As)Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg

|GFAA

Comments:___Mercury by CVAA if performed

ELEMENTS.4
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LDC Report# 10609D4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: May 30, 2003

LDC Report Date: July 29, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level lll

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3465

Sample Identification

MW-1
MW-9
MW-10

CAWPDOCS\GEC\JPL\10600D4.GE3 1




Introduction
This data review covers 3 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, Iron, Magnesium, Potassium,
and Sodium.
This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (February 1994) as there are
no current guidelines for the methods stated above.
A table summarizing all data qualification flags is provided at the end of this report.
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due
to a laboratory deviation from specified protocols or is of technical advisory nature.
Blanks are summarized in Section III.
Field duplicates are summarized in Section XIII.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UdJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

GAWPDOGS\GEO\JPLY 0609D4.GE3 2




l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

H. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

lll. Blanks

Method blanks were reviewed for each matrix as applicable.

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis

of each analyte. No contaminant concentrations were found in the initial, continuing and
preparation blanks with the following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples
PB (prep blank) Potassium 73.2 ug/lL All samples in SDG 03-3465
ICB/CCB Caleium 222.94 ug/L All samples in SDG 03-3465
Iron 13.83 ug/L
Potassium 164.74 ug/L

Sample concentrations were compared to the maximum contaminant concentrations
detected in the ICB/CCB/PBs. The sample concentrations were either not detected or
were significantly greater ( >5X blank contaminants) than the concentrations found in
the associated method blanks with the following exceptions:;

Sample

Analyte

Reported
Concentration

Madifled Flnal
Concentration

MW-10

Iron

43.6 ug/L

43.6U ug/L

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

CA\WPDOCS\GEO\JPL\10609D4.GE3




V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits,

Vl. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R} and relative percent differences (RPD) were within QC limits.

VIIl. Internal Standards (ICP-MS)

|ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

All graphite furnace atomic absorption QC were within validation criteria.
X. ICP Serial Dilution

Although [CP serial dilution analysis was not required by the method, it was performed
by the laboratory. The analysis criteria were met.

Xi. Sample Result Verification

Raw data were not reviewed for this SDG.

XIl. Overall Assessment of Data

Data flags have been summarized at the end of this report.
Xlll. Field Duplicates

No field duplicates were identified in this SDG.

XIV. Field Blanks

No field blanks were identified in this SDG.

C\WPDOCS\GEO\JPL\10609D4.GE3 4




NASA JPL
Metals - Data Qualification Summary - SDG 03-3465

No Sample Data Qualified in this SDG

NASA JPL
Metals - Laboratory Blank Data Qualification Summary - SDG 03-3465
Modifled Final
sSDG Sample Analyte Concentration AorP
03-3465 MW-10 Iron 43.6U ug/L. A

C:\WPDOCS\GEO\JPL\106028D4.GE3 5




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOQOFON, Inc. Project No: 04-4428.10 Collection Date: 05/30/2003
Project ID:  JPL Service ID: 33465 Collected by:
Lab Sample ID: 03-3465-1 Received Date: 05/30/2003
Sample ID: MW-1 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result C M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 4g/L 5 <5 U F 03M1535E  06/02/03 06/02/03 1 200.9
CALCIUM 7440-70-2 pg/L 200 65100 P 03M15370  06/02/03 08/02/03 1 200.7
IRCN 7439-89-6 g/l 30 72.0 P 03M1537M  06/02/03 06/02/03 1 200.7
MAGNESIUM  7439-95-4 Lg/L 100 20000 P 03M1537M 06/02/03 08/02/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 2730 P 03M1537TM  ©06/02/03 06/02/03 1 200.7
S0DIUM 7440-23-5 ,4g/L 2000 24600 P 03M1537M  06/02/03 06/02/03 1 200.7

Not Detected is shown as PQL, with dilulion and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery oul of control

W - Post digestion spike for GFAA out of control
A - FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

07/03/2003 08:00 (p10)

A-Date: Analysis Date;

DF: Dilution Faclor

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.

* _ Duplicate analysis out of control

E - Serial dilution difference oul of control

CV - Cold Vapor

"

N 33465 File: FORM-1 Page ]




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 C}oHection Date: 05/30/2003
Project 1D: JPL Service ID: 33465 Collected by:
Lab Sample ID: 03-3465-2 Received Date: 05/30/2003
Sample ID: MW-9 Sample Matrix Walter Moisture %: -
Sample Type: Field Sample
Element Na;ne CAS No  Unit  RL Result C M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2  ,g/L 5 2.1 B F 03M1535E  06/02/03 06/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 51600 P 03M1537M  06/02/03 08/02/03 1 200.7
IRON 7439-89-6 ,g/L 50 832 P 03M1537M  06/02/03 06/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 16300 P 03M1537M  06/02/03 06/02/03 1 200.7
POTASSIUM 7440-09-7 g/l 400 2750 P 03M1537M  08/02/03 06/02/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 19400 P 03M1537M  06/02/03 06/02/03 1 200.7

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detecled or less than IDL
Q Qualifier: N - Spike recovery out of conirol

W - Post digestion spike for GFAA out of control
A - FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GECFON, Inc.

07/03/2003 08:00 (p11)

A-Date: Analysis Dale;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.

* - Duplicate analysis oul of control

E - Serial dilution difference out of control

CV - Cold Vapor

Rt 33465 File: FORM-1 PageQ§ 2




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/30/2003
Project ID:  JPL Service ID: 33465 Collected by: :
Lab Sample ID: 03-3465-3 Received Date: 05/30/2003
Sample ID: MW-10 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result C M Q Batch D-Date A-Dale DF Method
ARSENIC 7440-38-2  ,g/L 5 <5 U F 03M1535E  06/02/03 06/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 121000 P 03M1537M  06/02/03 06/02/03 1 200.7
IRON 7439-89-6 4g/L 50 43.6 M B P 03M1537TM  06/02/03 086/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 38800 P 03M1537TM  06/02/03 08/02/03 1 200.7
POTASSIUM 7440-09-7 g/l 400 3130 P 03M1537M  06/02/03 06/02/03 1 200.7
SODIUM 7440-23-5 g/l 2000 26200 P 03M1537TM  06/02/03 06/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture correcled if applicable.

Note: RL: PQL tEQL) or CRDL D-Date: Digestion Date;  A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * . Duplicate analysis out of conirol

W - Post digestion spike for GFAA out of contral E - Serial dilution difference oul of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

o

APCL Data Highway to GEQFON, Inc. 07/03/2003 08:00 (pl2) ¥ h 33465 Tile: FORM-1 Page:86 3




LDC # 10609D4 VALIDATION COMPLETENESS WORKSHEET Date: 7-98-0%3

SDG #: 03-3465 Level Il Page:_] of |
Laboratory:___Applied P & Ch Laboratory Reviewer:_M¢
2nd Reviewer: uld

METHOD: Metals (EFA Method 200.7 /200.9)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
.| Technical holding times A |sampingdates: 5 - 30-03
.| calibration A
. | Blanks Sw
V. _|ICP Interference Check Sample (1CS) Analysis | A |
V. | Matrix Spike Analysis A . Mg /M5 Mw-§ ( CDG. 63 . 3‘f'~!'-f)
VI. | Duplicate Sample Analysis A Mw—G6 DUP { J/ )
Vil. | Laboratery Control Samples (LCS) A .. LesS /LCsD
Vill._| Internal Standard (ICP-MS) N Not utilized
IX.__| Fumace Atomic Absorption QC A MSA net pey fov-med
X. | IcP Serial Dilution A
Xl. | Sample Result Verification | N
Xi._| Overall Assessment of Data A
Xlli. | Field Duplicates N
XIV. | Field Blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
11 | w1 w11 21 31
2 | [mw-e 12 22 32
3 1 | mw-10 w13 23 33
4| |pBw 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

10609D4W, wpd




Loc #: 10609D4
SDG #: 03- 3469

VALIDATION FINDINGS WORKSHEET : Page:_1_of

Sample Specific Element Reference - - Reviewer:__ M &
_ e - ~ 2nd reviewer: i‘iﬂ

All circled elements are applicable to each sample,

Sampla ID

Matrix

: Targ'et Ana|y_t- a List (TAL). ~ -

3

Al, sb.{5)Ba, Be, Cd,Ga)cr. Co, CuEa)Pb, @iE)M, Hg, NI(K)Se, Ag{=)T, ¥, 20, Mo, B, Si, CN, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K; Se, Ag, Na, TI,'V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg} Ni;' K, Se, Ag, Na, I, V, Zn, Mo, B, Si, CN,, —_—

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN;,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, SI, CN', ___

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Sé. Ag, Na, T, ‘V. Zn, Mo, B, Si,CN, ___

Al, Sb, As, Ba, Be, Cd, Cs, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag. Na, T, V. Zn. Mo, B. Si, CN",

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K Se, Ag. Na, T\, V, Zn, Mo, B, Si, CN,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, ON',

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, §i, CN, ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __

Al, Sb, As, Ba, Be. Cd. Ca, Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, NI, K. Se, Ag. Na, Tl V, Zn, Mo, B, Si, CN., o

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Fb, Mg, Mn, Hg. Nk K, Se, Ag,Na, T, V, Zn, Mo, B, 8i, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, T, V, Zn, Mo, B, 5, CN", __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, T V, Zn, Mo, B, Si, CN,, ___

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, T, V, Zn, Mo, B, 8L, ON', ___ ___

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN', __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Fb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, 8i, CN, ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, S, CN, ___ ___

Analysis Method

ICP

Al, Sb, As, Ba, Be, Cd{Ca) G, Co, Cu,Ee) Ph,[g) Mn, Hg, NiK)Se, Ag,(i2)T. V. Zn, Mo, B, SI.ON, __

"ICP Trace

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T\, V, Zn, Mo, B, SI, CN', ___

||ICP-MS

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S|, CN", ___

|GFAA

Comments:

Al, Sb @ Ba, Be, Cd, Ca, Ct, Co, Cu, Fs, Pb, Mg \ Na, Tl V, Zn, Mo. B, Si, CN.,

Mercury by CVAA if performed

ELEMENTS.4
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